
 
 

 

UNIVERSITY OF JAN EVANGELISTA PURKYNĚ  

IN ÚSTÍ NAD LABEM  

  

  

FACULTY OF SCIENCE  

  

  

  

  

ETHOLOGY OF SOUTHERN RIGHT WHALE 

(EUBALAENA AUSTRALIS) 

  

THESIS 

  

   

  

Author: Bc. Petra Nevečeřalová 

Head of Thesis: Michelle Wcisel B.Sc., M.Sc.  

 

Course of study: Biology 

Field of study: Biology 

  

Ústí n. Labem 2014   



Prohlášení 

Prohlašuji, že jsem tuto diplomovou práci vypracovala samostatně a použila jen pramenů, 

které cituji a uvádím v přiloženém seznamu literatury. 

Byla jsem seznámena s tím, že se na moji práci vztahují práva a povinnosti, vyplývající ze 

zákona č. 121/2000 Sb., ve znění zákona č. 81/2005 Sb., autorský zákon, zejména se 

skutečností, že Univerzita Jana Evangelisty Purkyně v Ústí nad Labem má právo na uzavření 

licenční smlouvy o užití této práce jako školního díla podle § 60 odst. 1 autorského zákona, 

a s tím, že pokud dojde k užití této práce mnou nebo bude poskytnuta licence o užití jinému 

subjektu, je Univerzita Jana Evangelisty Purkyně v Ústí nad Labem oprávněna ode mne 

požadovat přiměřený příspěvek na úhradu nákladů, které na vytvoření díla vynaložila, a to 

podle okolností až do jejich skutečné výše. 

V Ústí nad Labem dne 20.4. 2014     Podpis: 

 

Affirmation 

I declare, that I made this dissertation independently and used only sources, which I quote 

in enclosed list of literature.  

I have been familiarised with the rights and obligations of my work followed from a law 

number 121/2000 Sb. pursuant to the law number 81/2005 Sb., authorial law, particularly in 

fact that University of Jan Evangelista Purkyně in Ústí nad Labem is entitled to contract to 

use this work as a school work according to § 60 paragraph 1 of authorial law and thereby, 

if this work is used or a licence for usage to another individual is provided, University of Jan 

Evangelista Purkyně in Ústí nad Labem will be entitled to demand an adequate fee for 

covering the cost, which is spent on creation of work, namely under the circumstances up to 

their actual price.  

 

In Ústí nad Labem, 20.4.2014     Signature: 

   



Abstract 

There is not much known about Southern Right Whale (Eubalaena australis) behaviour. 

Breaching is believed to have several functions such as communication, play or removal of 

skin parasites. The study of recorded data showed that breaching could possibly be the part 

of communications as this behaviour element is much more seen when the surface of the sea 

is choppy. In this diploma thesis I analysed data from 2 whale watching seasons (from 

14.1.2010 till 27.12.2010 and from 1.3.2011 till 31.12.2011) of Southern Right Whales 

watched from Danger Point (34°37'52.6"S 19°17'36.8"E) to Quoin Point (34°46'56.1"S 

19°38'13.3"E) in Western Cape, South Africa.  When the wind reaches Beaufort scale at 

level 3, the crests of waves begin to break. Breaking waves makes noise and the sound level 

also increases with increasing wind speed so whales cannot rely only on communication. 

70.79% of adult whales and 58.82% of young whales (newborn and juveniles) breach when 

Beaufort scale is on level 3 and higher. For adult whales there is positive statistical 

signification between breaching and strong wind and not for calves. When breaching is 

performed by young calves it can be considered ‘play’ and it seems like it doesn´t have any 

function. 

Wind can affect not only whale behaviour, but micro-shift in dispersion as well. Although 

some studies say there is no correlation between short-term weather changes and whales 

dispersion in particular area, we found that strong wind can affect whales. The stronger wind 

blows the closer to the opposite shore from the wind can be whales find. Calm water with 

low swell and wind stress (chop) has many obvious benefits to whales. 
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1. INTRODUCTION 

Right whales are called ‘right’ since the old whalers called them ‘right to hunt’. The 

International whaling commission recognizes four species of right whales - Southern Right 

Whale (Eubalaena australis), North Atlantic Right Whale (Eubalaena glacialis), North 

Pacific Right Whale (Eubalaena japonica) and Bowhead Whale (Balaena mysticetus).  

The population of southern right whales (Eubalaena australis) is still recovering from 

intensive hunting pressure and their numbers are slowly increasing. In the past, southern 

right whales were on the edge of exctincion with only ~300 animals left by the 1920´s. They 

were officially protected from whaling in 1935, however, after this year Soviet and Brazilian 

whaling fleets continued to hunt them illegally until the 1970´s. The current population 

estimate of right whales is a fraction of the original population, with 3,000 mature females 

with a population growth of 6 – 7% per year. Eubalaena australis is classified by IUCN Red 

List of Threatened Species as ‘least concern’.  

Although extensively hunted, very little is known about the Southern Right whale. Scientists 

are still not sure about their migration routes, exact diets or behaviours, however there are 

many studies about their dispersion in near-coastal waters.  

This dissertation is a continuation of a previous Bachelor‘s thesis (2011). My aims were to 

explain some behavioural elements and compare the dispersion in one particular areas with 

the wind. To research the existing professional literature I used citation databese Web of 

Science and worked with books mainly authored by Dr. Peter Best. My colleague Michelle 

Wcisel also provided me with empirical information as she has many years of experience 

with southern right whales in South Africa. 

The dissertation is divided into 9 chapters. The theoretical part introduces southern right 

whale and explains the ethology and ecology of this animal. One chapter is also devoted to 

the threats and last chapter of theoretical part is about whale watching, which is one of the 

quickest developing industries in the world. Practical part is focused on two hypotheses 

about whale behaviour and dispersion.  All data collected and analysed in this thesis are from 

whale watching boat of Dyer Island Cruises (www.whalewatchsa.com) with support from 

the Dyer Island Conservation Trust (www.dict.org.za).  
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2. SOUTHERN RIGHT WHALE  

2.1. TAXONOMY AND PHYLOGENESIS 

Southern right whales belong to the order Cetacea, suborder Mysticeti (baleen whales), 

family Balaenidae, genus Eubalaena (Biolib, 2013). The right whales were first classified 

in the Balaena genus in 1758 by Carolus Linnaeus, who at the time considered all right 

whales (including the bowhead) as a single species – Balaena mysticetus (Muller, 1954). 

Historically, two species of right whales were recognized: the northern right whale 

Eubalaena glacialis, which is currently classified as E. glacialis regardless of Atlantic or 

Pacific Ocean origin and the southern right whale E. australis, which has multiple 

populations with a circumpolar distribution. Then northern right whales in the Pacific were 

considered a separate species, E. japonica (Lacépède, 1818 in Rosenbaum et al., 2000) or 

were classified as a subspecies of E. glacialis (E. g. Sieboldii) (Gray, 1864 in Rosenbaum et 

al., 2000).   

 

Pairwise comparisons of right whales from the three different ocean basins (northern Pacific, 

northern Atlantic, and southern oceans) have been conducted. These comparisons have 

included: skeletal differences (Omura, 1958; Omura et al., 1969 in Rosenbaum et al., 2000), 

Fig. 01 – Southern Right Whale  

(source: Best, 2007. Whales and Dolphins of the Southern African Subregion) 
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body measurement variation (Ivanova, 1961a, b; Best, 1987 in Rosenbaum et al., 2000), 

frequency differences in appearance of callosities (patches of thickened epidermis that occur 

on the heads of right whales; Best 1970; Kraus et al., 1986 in Rosenbaum et al., 2000), 

association of parasites (Scarff, 1986 in Rosenbaum et al., 2000) and dorsal and ventral 

coloration patches (Schaeff & Hamilton, 1999; Schaeff et al., 1999 in Rosenbaum et al., 

2000). Few morphological and physiological differences were found between the areas. Yet, 

the anatomical distinctions of E. glacialis and E. australis are based solely upon the 

alisphenoid bone, a morphological characteristic in the orbital region of the skull (Muller, 

1954).  

 

Fig. 02 – the skull of Southern Right Whale  

Dorsal (A) and right lateral (B - retouch) views and vertex of skull (C); lateral (lingual) (D) and 

dorsal (reversed) (E) views of left mandibule; anterior view of left baleen (F) and baleen fringe 

detail (G) from a young right whale. 

(source: Best, 2007. Whales and Dolphins of the Southern African Subregion) 
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DNA studies are very extensive throughout Zoology (Scott et al., 2000; Cummings et al., 

1995). Extracting DNA from tissue samples has proved to be an extremely helpful method 

to determine the taxonomy (Tautz et al., 2003) or population structures  for many species, 

including right whales (Deagle et al., 2006; Baker et al., 1993). The traditional division of 

extant cetaceans by the presence or absence of teeth to baleen whales (Mysticeti) and toothed 

whales (Odontoceti) was challenged by the discovery of the family Physeteridae, which 

seemed to be a sister group to baleen whales. However, the latest DNA studies confirm the 

position of Physeteridae as a part of basal line of cetaceans (Gaisler & Zima, 2007). 

Rosenbaum et al. (2000) isolated DNA from skin tissue biopsies of stranded animals and 

historical whaling samples from 385 right whales from the northern and southern 

hemispheres. By using both types of samples, they were able to collect tissue samples from 

nearly all geographical regions where right whales are known to exist. The variable portion 

of the mtDNA control region was primarily chosen because of its utility in genealogical and 

systematic studies. A total of 65 variable nucleotide positions were detected, including those 

that separate Balaena mysticetus from Eubalaena, among the 385 individuals. They also 

defined 46 unique mtDNA control region haplotypes world-wide. From a phylogeographic 

perspective, all haplotypes were geographically concordant with the three ocean basins; right 

whale haplotypes were not shared between the North Atlantic, North Pacific or southern 

ocean populations. These data clearly demonstrate that there are three diagnosable distinct 

maternal lineages of right whales world-wide, geographically concordant with their 

distribution in the corresponding oceanic basins. These diagnostic molecular characteristics 

provide the first unequivocal support for Eubalaena glacialis and E. Australis as separate 

species. Significant differentiation and diagnostic characters also distinguish the north 

Atlantic and north Pacific E. glacialis populations. The phylogenetic analyses further show 

that north Pacific E. glacialis are distinct and more closely related to E. australis than to 

north Atlantic E. glacialis. Thus, the more coalescent time for accumulation of mtDNA 

mutations in each of these lineages, the greater the difference between the estimates grows, 

and thus the more distinct populations will become from one another. The high genetic 

variance detected is attributed to within-ocean differences because no haplotypes are shared 

among the different ocean basins. Also the migratory behaviour and anti-tropical distribution 

between right whales in each hemisphere is considered a barrier to gene flow. Therefore, 

genetic analyses provide unequivocal support for distinguishing the three right whale 

lineages as phylogenetic species, despite the paucity of obvious morphological differences 

for these allopatric populations. No other populations of cosmopolitan large whales surveyed 
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as extensively exhibit the same type of fixed molecular character states as those observed 

among Eubalaena. 

The existence of three distinct genetic lineages among right whales does not, however, 

simplify or preclude the existence of smaller management units for conservation among right 

whale populations within each ocean basin determined by other genetic or non-genetic 

factors, as has been reported elsewhere (Baker et al., 1999).  

IWC or IUCN Read List also recognised these four species of right whales, as all bowhead 

and right whales (Balaena mysticetus) are considered members of the Balaenidae family 

(International Whaling Commission, 2014; IUCN Red List, 2013) (Tab 01). 

Taxonomy of right whales valid and used widely: 

Family Scientific name IWC Common name 

Family Balaenidae 

Eubalaena australis Southern Right Whale 

Eubalaena glacialis North Atlantic Right Whale 

Eubalaena japonica North Pacific Right Whale 

Balaena mysticetus Bowhead Whale 

Tab. 01: Taxonomy of Balaenidae family (source: IWC 2014 - http://iwc.int/cetacea) 

 

2.2. RIGHT WHALES DESCRIPTION 

All whales of genus Eubalaena are called ‘right whales’. Right whales are large, stocky, 

baleen whales with large heads that measure one third of their total length. They are 

identified by their predominantly black colouration (Patenaude, 2003), and their jaws are 

distinctively curved (Simmonds, 2004). The baleens are only on the upper jaw (Carwardine 

& Hoyt, 2000) and are long and thick and the colour can vary from dark brown or dark grey 

to black, although they seem to be yellow under the water. Younger animals have lighter 

colour baleens. 

The typical sign for right whales is the absence of both ventral or throat pleats and dorsal 

fin, and the presence of thickened skin patches called ‘callosities’ that are found on the 

rostrum, above the eyes and along the lower jaw (MacDonald, 2009). Each callosity 

corresponds to the position of one or more rudimentary hairs that can be seen in stranded 
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animals protruding bristle-like from the centre (Best, 2007). The most pronounced and often 

largest of the callosities is on the top of the head and it is called the ‘bonnet’. All callosities 

are colonized by ‘whale lice’, small crustaceans of Cyamus genus (MacDonald, 2009). Three 

species are usually present, Cyamus ovalis, C. gracilis and C. erraticus. These three species 

have different habitats on the whale. The first two are confined to the callosities, with C. 

gracilis predominating in the deeper pits of the callosity and C. ovalis in the more open areas. 

They reach such abundance that the whole callosity turns chalky white. Cyamus erraticus is 

normally elsewhere on the body surface, but particularly around the genital slit, anus, or in 

fresh wounds. Shortly after birth, however, algae patches of C. erraticus (of a reddish-orange 

colour) may be found on the head of the calf, but these disappear as the calf grows, to be 

replaced by C. ovalis. Also, the barnacle Tubicinella is only found on right whales’ 

callosities. Tubicinella seems to be universally present on adult southern right whales in 

southern African waters (Best, 2007). Male right whales typically have more callosities on 

their skin that are thought to be used in competition with other males for access to females 

(MacDonald, 2009). 

 

Southern right whales reach an estimated maximum weight of 80 to 100 tonnes, and average 

c. 14 – 15 m in length with females slightly larger than males. New-born calves range 

between 4.5 m and 6 m in length (MacDonald, 2009). Based on historical whaling records 

Fig. 03 – the identification photo of two southern right whales and whale lice (Cyamus) 

(source: Google.com)  
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and current sightings, southern right whales generally inhabit waters between 20° and 60° 

latitude (Townsend, 1935; Brown, 1986; Ohsumi & Kasamatsu, 1986; Scarff, 1986; Hamner 

et al., 1988 in Patenaude, 2003).  

According to IUCN, today´s world-wide population estimation of southern right whales is 

7,500 individuals with 1,600 sexually matured females, including 547 females in the waters 

of Argentina and 659 females in the waters of South Africa (IUCN Red List, 2013). 

 

2.3. IDENTIFICATION OF INDIVIDUAL ANIMALS 

Right whales are commonly identified by their callosity patterns. These patterns are unique 

to each individual and change little over time, thus they are a useful feature for photo-

identification (Payne et al., 1983; Kraus et al., 1986 in Patenaude, 2003). As callosities are 

prominent, researchers are able to create photo-identification catalogues without any need 

to catch or be in close contact with the whales (Patenaude, 2003).  

Fig. 04 and 05 – southern right 

whale callosities. On the second 

picture is ‘bonnet’ exposed - the 

most pronounced and often largest 

of the callosities is on the top of the 

head 

(photo: Petra Nevečeřalová) 
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Individual identification of southern right whales is based on callosity patterns found on the 

rostrum, crenulations along the lower lip, and unusual skin pigmentation on the head or back 

following methods developed by Payne et al. (1983) and Kraus et al. (1986). Individual 

photo-identification has been successfully applied to a wide range of cetacean studies, 

including right whales (Patenaude, 2003). Using photo-identification techniques to 

investigate the behaviour, movement patterns, and population dynamics of southern right 

whales was pioneered in Argentina in 1971 (Payne et al., 1983 in Best et al., 1993). This 

method has also been the primary tool in several studies to determine demographic 

parameters, including; reproductive rates, length of residency, interchange between grounds, 

and estimating population size (e.g. Payne, 1986; Bannister, 1990; Best, 1990; Payne et al., 

1990; Bannister et al., 1997; Burnell & Bryden, 1997; Best et al., 2001; Burnell, 2001; 

Patenaude et al., 2001; Rowntree et al., 2001; Patenaude, 2002 in Patenaude, 2003). 

 

  

Fig. 06 – Variations in 

pigmentation patterns of 

southern right whales: 

(A) white blazes stay 

permanently white and 

are found equally on 

both sexes; (B) irregular 

markings such as these 

are white in the calf (C) 

but gradually darken 

with age, and are only 

found in females; (D) a 

few calves are born 

almost completely white 

(apart from a black collar 

and variable spotting), 

but also darken with age 

(E). Such ‘brindled’ 

animals are nearly 

always male.  

(source: Best, 2007. 

Whales and Dolphins of 

the Southern African 

Subregion) 
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3. BASIC ECOLOGY OF SOUTHERN RIGHT WHALE 

3.1. HEARING AND ECHOLOCATION 

Most hearing data from cetaceans come from studies of small captive toothed-whales 

(Kastelein et al., 2002; Ridgway et al., 2001). Ambient noise levels may limit the real world 

detection threshold for baleen whales. In the field, information on baleen hearing abilities in 

the context of ambient noise can be obtained from behavioural responses of whales to 

playback stimuli. Playback experiments with several baleen whale species have indicated 

good directional hearing capabilities based on orientation toward and localization of 

conspecific calls (Clark and Clark, 1980; Watkins, 1981; Tyack, 1983 in Parks et. al, 2007) 

and clear responses of gray whales (Eschrichtius robustus) to the calls of killer whale 

predators (Orcinus orca) (Cummings and Thompson, 1971). Studies concerning baleen 

whale response to anthropogenic noise sources documented what they had defined as a 

‘response’ to frequencies up to at least 15 kHz. Right whales have apparently continued the 

same variety of responses with little change (Watkins, 1986). Functional studies of the inner 

ear focused on resonance characteristics of the basilar membrane, and comparative 

anatomical studies have shown that these structures correlate to frequency range and hearing 

sensitivity in mammalian species (Echteler et al., 1994). Whale ears have the same basic 

hearing structures as land mammal ears but they also have adaptations to the aquatic 

environment that require more comprehensive modelling (Parks et. al, 2007). 

Audiograms have been made from 10 of these species (Au, 2000 in Parks et. al, 2007). An 

audiogram is a graphic representation of audiometric data. The vertical lines on an 

audiogram represent pitch or frequency. The horizontal lines on an audiogram represent 

loudness or intensity. The zero decibel (dB) line is located at the top of the audiogram and 

represents a barely audible sound. Each line below represents a louder and louder sound 

(California Ear Institute, 2014). 

The total hearing range for the right whale predicted from these audiogram measurements is 

10 Hz – 22 kHz with evidence of functional ranges being 15 Hz – 18 kHz. These estimates 

were made using the model described in Ketten (1994) (in Parks et. al, 2007). The apical 

measurements of the basilar membrane indicate that right whales have better low frequency 

hearing than humans, while the capacity suggested by the basal end of the membrane is 

slightly higher in frequency but similar to human ears. As expected, this range corresponds 

well to the sounds produced by right whales (Parks and Tyack, 2005 in Parks et. al, 2007). 
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These frequency ranges overlap with the range of many ocean-based anthropogenic noise 

sources, suggesting that noise could potentially have a negative impact on hearing, 

localization of prey or conspecifics, and communication by right whales (Parks et. al, 2007).  

 

Right whales are not amenable to the conventional behavioural or electro-physical methods 

for measuring hearing because their large size and endangered status precludes them from 

captivity where animals can be observed continuously (Kastelein et al., 2002). They produce 

a variety of low frequency tonal and pulsating sounds. Most of these are indiscernible to an 

above-surface listener, but on occasion (and seemingly more often at night) a loud in-air 

moaning bellow can be heard. Their underwater vocabulary has been classified by starting 

frequency (low 55 – 110 Hz, medium 110 – 220 Hz, and high 220 – 440 Hz) and acoustic 

contour (up, down, flat and variable). Low up-calls, the commonest call-type, seem to serve 

as contact calls between individuals. Other calls, such as medium and high down-calls, seem 

to be produced mainly by surface-active groups, possibly by focal female (Best, 2000) and 

(Best et al., 2003), as a playback of the sounds can induce males to approach. A particularly 

distinctive call-type is the so-called ‘gunshot’, a very short, intense broadband cracking 

Fig. 07 – audiogram of some cetaceans 

(source: Kastelein et al. 2002. Audiogram of a harbor porpoise (Phocoena phocoena) measured 

with narrow-band frequency-modulated signals) 
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sound. It is not widely known how the whale can make such a sound, which appears to be 

produced by males as a type of threat (Parks, 2003). During feeding events, right whales also 

make a variable 2 – 4 kHz low-amplitude noise that has been traced to water rattling across 

their partially exposed baleen plates (MacDonald, 2009).  

3.2. REPRODUCTION 

Southern right whales give birth and then raise their young in coastal waters which are 

commonly called ‘nursery grounds’. 

 

An analysis of calving intervals based on resightings of known individuals (Payne et al., 

1990 in Best et al., 1993) showed that the average calving interval is 3.6 years (Best et al., 

1993). This long reproductive cycle means that less than one-third of the adult females in a 

given area may be receptive to males each year.  

As southern right whales are migratory, it is likely that conception and birth occur  close to 

the calving grounds during mid-winter. Gestation in southern right whales is believed to last 

12-13 months (Best, 1994 in Best et al., 2003). 

Copulation generally occurs when the focal female turns over to breathe (Donnelly, 1967; 

Saayman & Tayler, 1973; Payne, 1986; Patenaude & Baker, 2001 in Best et al., 2003). 

Fig. 08 – mating of 

southern right whales 

(source: Best, 2003. 

Whale Watching in 

South Africa) 
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Females are thought to initiate SAGs (possibly acoustically) so as to incite competition 

among potential mates (Kraus & Hatch, 2001; Parks, 2003 in Best et al., 2003). Males 

compete at two levels, for access to positions next to a female so they can inseminate her 

(Kraus & Hatch, 2001), and then via sperm competition (Brownell & Ralls, 1986 in Best et 

al., 2003). According to Veselovský (2008) sperm competition is common when females 

typically mate with several males. Also by making it difficult to mate with her (large number 

of males present and avoidance behaviour on her part), a female may increase the chances 

that the best quality males will mate with her most often, as they would be the most likely to 

secure conception (Kraus & Hatch, 2001 in Best et al., 2003).  

Best et al. (2003) studied microsatellites (PCR-based nuclear markers) and found that a small 

number of SAGs contained male animals and only immature females as focal animals. The 

function of these SAGs where sexually immature females appear to be the main focus is 

unclear. It is possible that young female right whales exhibit adolescent sterility (undergo 

non-ovulatory or non-conceptive cycles prior to their first ovulation or conception 

respectively). Short (1976) and Best (2003) hypothesize that females can become 

physiologically attractive to males and practice mating strategies before incurring the costs 

of poor mate choice (Short, 1976 in Best et al., 2003). As every right whale calf represents 

such a large investment in time and energy, it is adaptive for females to ensure that the male 

that sires the calf is likely to engender healthy strong progeny (Fleagle, 1999 in Best et al., 

2003). Male right whales make no parental investment, and there are no long-term 

associations between individuals, so females can only judge the male's fitness on physical 

or short-term behavioural characteristics (i.e. size). In southern right whales, neonatal 

survival seems to be strongly linked to its size at birth (Best & Ruither, 1992 in Best et al., 

2003), so if a female can improve her chances of giving birth to a larger calf (e.g. by mating 

with a larger male) this could have reproductive advantages for her. Such a strategy would 

be particularly critical for females in their first ovulatory cycle, as the size of the neonate at 

birth is partly dependent on the size of the mother (Best & Rulther, 1992 in Best et al., 2003). 

Since larger males of several mysticete species seem to have larger testes, even after the 

attainment of sexual maturity (Mackintosh & Wheeler, 1929; Gambell, 1968; Best, 1982; 

Chittleborough, 1955 in Best et al., 2003), they are likely to produce larger volumes of 

spermatozoa. This places them at an advantage in sperm competition, which is the most 

likely form of mating strategy in male balaenids (Brownell & Ralls, 1986 in Best et al., 

2003).  
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3.3. DIET OF SOUTHERN RIGHT WHALES 

Different studies present different diets of southern right whales. MacDonald (2009) found 

that southern right whales primarily feed on copepods, whereas Leaper found that their diet 

is dominated by krill, at least for whales feeding south of the Polar Front (Tormosov et al., 

1998 in Leaper et al., 2005). Other studies have found that right whales are exclusively 

planktivorous, notably on copepods (Mayo & Marx, 1989; Wishner et al., 1995 in Clapham 

et al., 1999).  

 

In one season (1961-62) a Soviet whaling ship illegally took 1,312 right whales to the east 

of Argentina (Tormosov et al., 1998 in Rowntree et al., 2008). The stomach contents of 249 

right whales taken by the Soviets from November through April showed that the diet of 

southern right whales changed with latitude. The stomachs of whales taken north of 40°S 

contained mostly copepods (92%) while those south of 50°S contained mostly krill (99%) 

and those in between contained mixtures of krill (71%) and copepods (24%). Stomachs were 

fullest in summer (January to March). The latitudinal change in diet appears related to the 

occurrence and distribution of dense swarms of krill. Antarctic krill (Euphausia superba) are 

distributed in high latitudes between the Polar Front and the Antarctic Shelf (Atkinson et al., 

2004 in Rowntree et al., 2008). Krill densities are highest in summer and are correlated with 

high concentrations of chlorophyll (Atkinson et al., 2004 in Rowntree et al., 2008). Some 

species of Calanoides and Calanus with polar distributions store lipids (Woodd-Walker et 

al., 2002), which could make them a valuable resource for replenishing blubber reserves 

(Rowntree et al., 2008).  

Right whales generally feed by skimming with their mouths open through concentrations of 

zooplankton; this is in contrast to the feeding methods of most roquals, which tend to gulp 

patches of highly concentrated fish or krill and filter the food through their baleen plates 

(MacDonald, 2009). Foraging right whales are predicted to feed in the patch or layer of 

Fig. 09 – feeding 

behaviour of souther 

right whale 

(source: Best, 2003. 

Whale Watching in 

South Africa) 
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zooplankton which provides the maximum net energy benefit, i.e. the highest return relative 

to energy expended in foraging. For example Hamner et al. (1988) (in Kenney et al., 2001) 

observed a southern right whale feeding on Antarctic krill (Euphausia superba) while 

swimming at 8 - 9 knots (15 - 17 km/hr). A whale with a choice of feeding on a copepod 

patch of lower caloric concentration or a richer krill patch would get a better return from the 

copepods if it had to swim much faster (with the resulting increased cost of locomotion) in 

order to overcome the avoidance response of the stronger-swimming krill. 

An optimally foraging whale will quantify at least the abundance of zooplankton within 

small-scale patches, and ideally their individual masses and size distribution, and 

consequently biomass or energy density. The behaviour of feeding right whales suggests that 

they are capable of detecting fine-scale variations in zooplankton density in both the 

horizontal and vertical dimensions and adjust their behaviour accordingly. In the horizontal 

dimension, the path of a feeding whale is typically sinuous, with many turns, as it apparently 

attempts to remain within the area of maximum copepod density (Mayo and Marx, 1990 in 

Kenney et al., 2001). Turns in apparent response to the fine-scale horizontal distribution of 

zooplankton are most easily observed at the margins of surface patches (Mayo and Marx, 

1990 in Kenney et al., 2001). In the vertical dimension, Mayo and Goldman (1992) (in 

Kenney et al., 2001) reported that whales feeding on zooplankton layers in the upper 2 m of 

the water column regularly adjusted their swimming depth, apparently in response to 

changes in the depth of the most dense parts of the layer. Simultaneously collected 

zooplankton data demonstrated that vertical adjustments of as little as 20 cm could increase 

the whale’s energy intake by as much as 20% above that predicted if the animal simply swam 

at a constant depth (Kenney et al., 2001). 

The isotopic composition of a whale’s diet is recorded in its tissues, including its baleen. 

Carbon isotope ratios measured in the tissues of a predator reflect those of its prey with 

minor (and predictable) offsets (Kelly, 2000 in Rowntree et al., 2008). Regional variations 

in stable isotopes have been used to identify the feeding locations and migratory patterns of 

many species of birds and mammals, including whales (Rubenstein and Hobson, 2004; 

Kunito et al., 2000; Schell et al., 1989; Abend and Smith, 1997; Schoeninger et al., 1999 in 

Rowntree et al., 2008). Furthermore, a baleen plate from a right whale calf contains 

information from the time the plate began development in utero, and it represents, 

isotopically, the region where the mother was feeding before giving birth. 
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Rowntree et al. (2008) concluded that carbon isotope ratios in baleen record individual 

differences in foraging and distribution, and that they also record each individual’s yearly 

responses to changing environmental conditions, possibly including fluctuations in the 

abundances of copepods and krill. Stabile carbon isotopes also vary predictably with the 

water temperature (different water temperature in different latitude), depth or salinity. 

3.4. MIGRATION 

In following text the seasons are in the context of southern hemisphere. From summer is 

from December to February, autumn is from March to May, winter is from June to August, 

and spring is from September to November (author´s note). 

From January through March, right whales are typically sighted south of 50°S (Oshumi and 

Kasamatsu, 1986; Hamner et al., 1988 in Rowntree et al., 2008). In these months the biomass 

of mesozooplankton and krill around South Georgia (53°S, 36ºW) is greater than anywhere 

else in the Southern Ocean (Atkinson et al., 2001 in Rowntree et al., 2008), making it another 

likely feeding destination for  western Atlantic southern right whales. Whalers took over 

175,000 baleen whales near South Georgia in the early 1900s (Moore et al., 1999 in 

Rowntree et al., 2008). Today, right whales are the predominant species seen off South 

Georgia with a peak in sightings from January through May (Moore et al., 1999 in Rowntree 

et al., 2008). The most concrete evidence linking the Peninsula Valdés right whales to South 

Georgia is three resightings of known individuals that had been photographed previously at 

the Peninsula (Rowntree et al., 2001). Best & Schell (1996) assume that information from 

these baleens corresponds with migration routes from north to south along the subtropic 

convergence (STC).  

3.4.1. Feeding grounds 

The distribution of southern right whales during the summer is likely linked to the 

distribution of their principal prey species (Best & Schell, 1996; Woodley & Gaskin, 1996; 

Tormosov et al., 1998 Patenaude, 2003). Exactly where southern right whales feed or spend 

the summer is only partly known, although right whales have been spotted occasionally 

around the Antarctic (MacDonald, 2009). This confirms (Best et al., 1993), who says that 

the areas in the South Atlantic where right whales occur between the months of December 

and June, the time when the whales are presumably feeding, are currently not well surveyed 

and thus migratory routes between nursery areas and feeding grounds are not known. 

Information from Japanese scouting vessels in 1965–1988 showed summer concentrations 
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of southern right whales between the sub-tropical and Antarctic Convergence (45–55°S: 

Ohsumi & Kasamatsu, 1986 in Patenaude, 2003). Other whales were seen in summer months 

in waters south of Australia (41–44°S: Ohsumi & Kasamatsu, 1986; Bannister et al., 1997 

in Patenaude, 2003). Historical whaling records also suggest summer feeding grounds in the 

southeast Indian Ocean between 61° and 65°S (Tormosov et al., 1998 in Patenaude, 2003) 

and off the Chatham Rise east of New Zealand (Townsend, 1935 in Patenaude, 2003).  

It is clearly of scientific and management importance to determine how right whales find 

their feeding grounds and, once there, how they locate dense zooplankton patches. For 

example, it may provide insight into how and why right whales become entangled in fishing 

gear and how they may cope with potential changes in prey distribution caused by 

anthropogenic climate change (Kenney et al., 2001). 

3.4.2. Nursery grounds 

Southern right whales (Eubalaena australis) are annual visitors to the coasts of South Africa 

and other southern continents and islands during the austral winter and spring. Mating and 

calving are the apparent purposes of this migration as cows with calves may stay at the coast 

for several weeks to months (Best, 2000). Rowntree et al. (2001) also states that females 

with calves stay in nursery areas longer than male whales. While at the coast, right whales 

seem to preferentially occupy certain areas each year with a high degree of predictability 

(Best, 2000).  

Females exhibit a high degree of philopatry to the coast of their birth as well as a lesser 

degree of fidelity to a particular nursery area on that coast (Elwen & Best, 2004b, Rowntree 

et al., 2001). Best (2000) thought the tendency for southern right whales to return to some 

areas preferentially could be a result of environmental characteristics associated with the 

areas.  

Some females may move between the two nursery areas in the year their calves are born 

(Best et al., 1993). Cows with calves have been shown to move long distances along the 

coast within a season (Burnell & Bryden, 1997 in Elwen & Best, 2004c; Best, 2000). In 

Argentina, females with calves were seen to use different nursery areas that could span over 

2000 km in distance (Best et al., 1993). So it is possible that calves seen in one area could 

be born in other, or they do not spent their early post-natal period (when calves are at their 

most susceptible) in this area.  
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Baleen whale migration is generally regarded as being a female-mediated event in which 

cows migrate for some apparent benefit to their calves, while there are no apparent benefits 

associated with migration for unaccompanied whales (Corkeron & Connor, 1999 in Elwen 

& Best, 2004a). If this is correct, it implies that any environmental factors influencing right 

whale distribution along coastlines are likely to have a stronger influence on the distribution 

of cow-calf pairs than unaccompanied whales (Elwen & Best, 2004a). 

3.5. DISPERSION AND SEGREGATION OF SOUTHERN RIGHT WHALES IN COASTAL WATERS 

As above, mating and calving are the apparent purposes of this migration and whales, 

especially cows with calves, may stay at the coast for several weeks to months (Best, 2000). 

Although males, females, females with calves, and juveniles migrate to coastal waters in the 

same time, males and females without calves form groups in separate areas than mothers 

with their calves. The number of whales is increasing in all areas, but this segregation is still 

the same (Elwen & Best, 2004b). It has been demonstrated that the vast majority of whales 

form groups in environmentally similar areas (Elwen & Best, 2004a; Elwen & Best, 2004b; 

Elwen & Best, 2004c). These preferred areas had generally shallow sloping sedimentary 

floors and were characteristically protected from open ocean swell and prevalent seasonal 

winds. Because right whales rarely feed while in coastal waters in winter and are thought to 

fast while on a breeding migration (Tormosov et al., 1998; Best & Schell, 1996), there must 

be others factors than food which influence their dispersion.  

Short-term weather changes are thought to have little influence on whale distribution (Elwen 

& Best, 2004b). I also analysed the influence of wind, its strength and direction, to whale 

distribution in particular area and there is some significant correlation. The whole research 

is in practical part of thesis. Whales typically prefer bays protected from waves and wind in 

every kind of weather (Elwen & Best, 2004b). The strength of the patterns evident from the 

South African right whale population suggests that calm water is a primary factor in habitat 

choice in wintering grounds (Whitehead and Moore, 1982; Corkeron and Connor, 1999; 

Clapham, 2001 in Elwen & Best, 2004b). Further, this may support the idea that whales 

migrate from the Antarctic to the southern continents in order to find calm waters to birth 

and raise their young (Elwen & Best, 2004b). 

3.5.1. Segregation of mothers and calves 

A comparison of offshore dispersion of males, unoccupied females and mother/calf pairs 

showed that cow-calf pairs are found closer to shore, in shallower water and above gentler 
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sloping sea floors than unaccompanied whales. The tendency for cow-calf pairs to be closer 

to shore (and thus shallower) than unaccompanied whales is probably the result of a number 

of influences: 

(1) Segregation from other whales in population (Thomas, 1986 in Elwen & Best, 2004a). 

Mothers and calves that are disturbed by other whales can decrease the probability of a 

neonates’ survival. Other whales can also separate calves from their mothers thus it is 

hypothesized that females with calves move close to shore to avoid other whales (Thomas, 

1987 in Elwen & Best, 2004a). Large numbers of whales may have ruinous effects on 

neonates’ survival rates, especially when young mothers do not have the skill to avoid other 

whales. Other whales could potentially injure calves or interrupt suckling (Elwen & Best, 

2004b). Segregation of mother/calf pairs from other whale groups has been observed in 

South Africa (Elwen & Best, 2004a; Elwen & Best, 2004b; Elwen & Best, 2004c) as well as 

in Argentina (Payne, 1986 in Elwen & Best, 2004b), both in the open oceans and coastal 

waters (Best, 2000a). The higher rate of calf loss incurred by new mothers indicates that the 

mother’s experience in avoiding or controlling contact with other whales could play a crucial 

role in the survival of neonatal calves in addition to body condition and calf size. When a 

calf is separated from its mother, the calf must re-establish contact (Taber & Thomas, 1982 

in Elwen & Best, 2004c), thus it is adaptive for cows to prefer areas where if a calf is lost, 

contact can quickly be re-established. These findings indicate that the presence of a ‘nursery 

area’, where the number of unaccompanied whales is relatively low and the presence of other 

cow–calf pairs dilutes the possibility of contact with non-mothers.  This may be at least as 

important to cows as being in an environmentally suitable area. Social structure within 

nursery areas could therefore potentially be of greater importance to reproductive success 

than previously thought (Elwen & Best, 2004c). 

(2) Predation defence – southern right whales can be threatened by killer whales (Orcinus 

orca). Examples from Argentina (Golfo San Jose) confirm this: Thomas (1987) (in Elwen 

& Best, 2004a) found that females with calves clustered close to the shore in shallow water 

more often than expected from chance. In this area, killer whales are usually seen in the open 

sea as they prefer deeper and colder water (Carwardine & Hoyt, 2000), thus Thomas (1987) 

suggested this behaviour of the cow/calf groups may increase safety from predators, as well 

as be related to warmer water in the shallows, decreased wave action and weaker currents. 

Neonates may be particularly vulnerable to killer whale predation because of their small size 

and naive behaviour. The noise and turbidity of the surf zone may also potentially mask any 
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detectable noises the cow/calf groups may produce, thus providing an area of reduced threat 

in close proximity to shore. Species like bottlenose dolphin (Tursiops truncatus), dusky 

dolphin (Largenorhynchus obscurus) or grey whales (Eschirichtius robustus) (Goley & 

Straley, 1994) also keep close to the shore while migrating to keep protected from killer 

whales. The proximity to shore may reduce the number of directions from which either 

predators or conspecific harassers can approach, a ‘backs to the wall’ defence (Elwen & Best, 

2004a). 

(3) Mating avoiding – the shallowness of the water may deter males from mating attempts 

which is impossible in shallow water (Elwen & Best, 2004b). 

(4) Lower possibility of calf injury from sharp subsurface substrates (Elwen & Best, 2004b). 

Calm waters, small waves and wind protection provide an advantage to the whales because 

they are able to conserve their energy (Thomas & Taber, 1984). This is extremely important 

for the neonates who lack the musculature to swim outside calm waters and they struggle to 

surface to breathe in the choppy waters. Energetic savings post-partum allows calves to 

invest more heavily in growth and permit a more efficient transfer of energy from cow 

blubber to calf mass (Elwen & Best, 2004a). Because calves apparently need to attain a 

minimum size before leaving coastal waters (Best and Ruther, 1992 in Elwen & Best, 

2004a), faster growth would potentially allow for a quicker departure to polar waters where 

feeding can begin for the cow. Energy conservation is also profitable for the females so they 

can invest more energy into lactation (Elwen & Best, 2004a). 

Studies of other species of whales, for example humpback whales (Megaptera novaeangliae) 

(Smultea, 1994 in Elwen & Best, 2004b) or grey whales (Eschrichtius robustus) (Swartz, 

1986 in Elwen & Best, 2004a) and Elwen & Best (2004b) showed the same segregation in 

one species, i.e. mothers and calves separation from other whales. 

3.5.2. River mouth dispersion 

Southern right whales seem to be attracted to river mouths. Advantages of this behaviour to 

southern right whales is not clear, however such areas have been shown to serve as 

ectoparasites deterrents as has been observed in beluga whales (Delphinapterus leucas) 

(Watt et al. 1991 in Elwen & Best, 2004a). It is more likely that the principal benefit of river 

mouths for right whales is the nature of the substrate and subsequent deposition of sediment. 

As it is written in chapter 3.5.1 (‘Segregation of mothers and calves’), a sedimentary 
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substrate may provide some protection for the calf from both injury (avoidance of obstacles) 

and predation (acoustic damping) (Elwen & Best, 2004a). 
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4. ETHOLOGY OF SOUTHERN RIGHT WHALE 

4.1. BASIC ETHOLOGY 

The social structure of right whales is not well known. Lone identified individuals can be 

spotted in a group later the same day or in the future. Generally, when large groups of whales 

are seen within a few kilometres of each other, it is most likely in response to concentrations 

of food or mating activities (Best et al., 2003). These groups are probably not behaviourally 

comparable with pods of dolphins or toothed whales (MacDonald, 2009). The most tightly-

linked and best studied social bond in right whales is between mothers and calves, as these 

two often remain within one body length for the first 6 months of the calf´s life. Weaning 

occurs at 10 – 12 months and mothers and their offspring are rarely seen together again 

(MacDonald, 2009).  

 

Fig. 10 – some of southern 

right whale behaviour 

(source: Best, 2003. 

Whale Watching in South 

Africa) 
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4.1.1. Basic behavioural elements 

Southern right whales often display these basic behaviours (Cardawardine, 2000): 

 Breaching – leaping and clearing the surface of the water 

 Lobtailing – slapping the surface of the water with the flukes 

 Spyhopping – whales hold their heads out of the water in order to visually inspect 

the environment above the water line (Dolphin Communication Project, 2014) 

 Sailing –whale has the whole tail fluke out of the water and ‘sail’ by catching wind, 

this behaviour is typical for southern right whales. 

 

Breaching or lobtailing is a very common behaviour in most whales. This behaviour may 

allow the whales to indicate their location, especially when they cannot use echolocation 

because of the noise on the surface (MacDonald, 2009). No studies have been able to confirm 

the general meaning of all these behaviour in whales, however, some species and situational 

behaviour has been defined . Tail slaps by bottlenose dolphins, are used as warning signs 

(Shane et al., 1982 in Liang, 2010), lobtailing by southern right whales can be defensive 

behaviour (Hain et al., 2013). Surface active behaviours, such as breaching, tail slaps, and 

spyhopping, generally signify group cohesion (Ford et al., 2000 in Liang, 2010) (Liang, 

2010). Breaches, tail slaps, and flipper slaps sometimes occurred in bouts (Wursig et al., 

1985). 

Behaviour called ‘sailing’ is when the whale put its tail fluke out of the water and keeps it 

out of the water in the direction of the wind.  This behaviour is typical for southern right 

whales and has not been observed in other cetaceans. It seems it is a play behaviour 

(Carwardine & Hoyt, 2000). Payne 1976 (in Hamner et al., 1988) also described tail-sailing 

Fig. 11 – southern right whale 

breaching 

(photo: Dyer Island 

Conservation Trust) 
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among the Valdes population of southern right whales and suggested that this may be a form 

of play behaviour, on the other site (Wursig et al., 1985) describes it as a feeding behaviour. 

Surface active behaviour is displayed by other cetaceans (excl. sailing), for example Noren 

et al. (2009) described the very same ethology elements in orca (Orcinus orca) population 

(Table 02): 

SURFACE ACTIVE 

BEHAVIOR DESCRIPTION 

half breach  

One half to two-thirds of the anterior portion of the whale clears 

the water and then lands on the lateral or ventral side, generating 

a large splash. 

pectoral fin slap 
 The whale slaps one or both pectoral fins (ventral or lateral side 

up), generating a splash. 

spyhop  
The whale rises vertically out of the water so that both eyes are 

exposed. The pectoral fins can either be in or out of the water. 

tail slap 
 The whale slaps its tail (dorsal or ventral side up) on the surface 

of the water, generating a splash. 

Table 02 – the surface behaviour description (Noren et al., 2009) 

4.2. PLAY 

Play behaviours have been defined as any action which is locomotor, cognitive and/or social 

training (Delfour & Aulagnier, 1997). In addition to having a foraging or communicative 

function, surface behaviour may also be an aspect of locomotor play displayed by both 

mysticetes and odontocetes. Thomas & Taber (1984) (in Paulos et al., 2010) found during 

their study of the behavioural development of southern right whales (Eubalaena australis) 

that calves began executing behaviours such as breaches, erratic swimming, pectoral fin and 

tail slapping within 30 to 63 days of life. These activities were the second most common 

behaviour observed after traveling. Mothers can discourage their calves from engaging in 

these play activities by pinning the calves to the bottom or rolling upside down and carrying 

the calves on their chests. Mother whales may curtail these play behaviours because they do 

not fulfil an immediate need for the calves, yet result in the reduction of energy reserves of 

the fasting mother (Paulos et al., 2010). 

Yet, this vigorous activity is essential for later survival (Thomas & Taber, 1984), as it may 

function to develop motor skills useful in social, reproductive, and feeding contexts. This 
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exercise during the calf’s first months of life is essential for breathing, swimming, and 

muscles development, which may also assist in predator avoidance (Taylor et al., 2012 in 

Hain et al., 2013). Collectively, these behaviours are a highly important part of their biology 

(Pryor, 1986 in Hain et al., 2013). 

Right whales can also be observed to play with seaweed (Payne, 1972 in Wursig et al., 1985). 

The play involved lifting the object with the head, moving the object along the back; and 

patting it with the flippers (Wursig et al., 1985).   

 

4.3. ANTIPREDATOR STRATEGIES 

As mentioned above, the principal predators of cetaceans are killer whales Orcinus orca and 

large sharks. The fact that successful attacks by killer whales on adult baleen whales (incl. 

grey whales Eschiritius robustus, humpback whales Megaptera novaeangliae, blue whales 

Balaenoptera musculus etc.), are rarely observed may be an indication of the effectiveness 

of these anti-predator strategies. Killer whales often debilitate and kill baleen whales by 

ramming forcefully and repeatedly into the ventral sides of their prey (Ford et al., 2005 in 

Ford and Reeves, 2008); thus, all whales that are attacked in this way roll upside down in 

order to protect their vulnerable undersides (Ford & Reeves, 2008).  

In addition to rolling upside down, baleen whales respond to predatory advances and attacks 

by killer whales by following two distinct tactics: 

 

 

Fig. 12 – sailing behaviour of 

southern right whale 

(photo: Dyer Island 

Conservation Trust) 
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(1) The fight strategy 

The fight strategy consists of; active physical defence (including self-defence by single 

individuals), defence of calves by their mothers and coordinated defence by groups of 

whales. This has been documented for five mysticete species: southern right whale 

(Eubalaena australis), North Atlantic right whale (Eubalaena glacialis), Bowhead whale 

(Balaena mysticetus), Humpback whale (Megaptera novaeangliae) and Grey whale 

(Eschrichtius robustus). Fight species tend to have robust body shapes and are slow but 

relatively manoeuvrable swimmers. They often calve or migrate in coastal areas where 

proximity to shallow water provides refuge and an advantage in defence (Ford & Reeves, 

2008).   

(2) The flight strategy 

The flight strategy consists of rapid (20–40 km/h) directional swimming away from killer 

whales and, if overtaken and attacked, individuals do little to defend themselves. This 

strategy is documented for eight species in the genus Balaenoptera - Common minke whale 

(Balaenoptera acutorostrata), Antarctic minke whale (Balaenoptera bonaerensis), Sei 

whale (Balaenoptera borealis), Bryde's whale (Balaenoptera edeni), Blue whale 

(Balaenoptera musculus), fin whale (Balaenoptera physalus), Omura’s whale (Balaenoptera 

omurai) and Humpback whale (Megaptera novaeangliae) (IWC, 2014). Flight species have 

streamlined body shapes for high-speed swimming and they can sustain speeds necessary to 

outrun pursuing killer whales (>15–20 km/h). These species tend to favour pelagic habitats 

and calving grounds where prolonged escape sprints from killer whales are possible (Ford 

& Reeves, 2008). 

4.3.1. Southern Right Whale defence behaviour 

Groups of right whales being harassed or attacked by killer whales will respond by joining 

tightly together and roll, turn and thrash their tail flukes and flippers at the water’s surface, 

creating considerable splashing and white water (Jefferson et al., 1991). Tail flukes and 

pectoral flippers are the primary weapons used to strike out at killer whales, though right 

whales occasionally also lunge or swing their heads at the attackers. When a calf is present 

in the harassed or attacked group, they are usually kept between adult whales or swim tightly 

alongside the mother. Occasionally attacked whale groups form a ‘rosette’ with tails out and 

heads towards the centre, if calf is present it is repeatedly pushed towards the centre by an 

adult (Ford & Reeves, 2008). Right whales being harassed or attacked often attempted to 
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retreat into shallow waters (Baird et al., 1995), which confirms the hypothesis said in chapter 

2.5. 

4.4. MOTHER-CALF BEHAVIOR 

Mother and calves switch from continuous movement to stationary periods. During periods 

when mother-calf pairs are stationary, two general classes of behaviours are displayed: 

diving behaviours, and surface-based mother-calf interactions. These surface behaviours 

ranged from quiet contact (a, b, and c), to apparent nursing (d), and boisterous play (e). 

Calves are more active than mothers (Figure 13).  

 

Fig. 13 - Mother-calf interactions and behaviors: (a) Calf positioned diagonally with mother’s 

chin touching calf. (b) Calf’s chin resting on mother’s back. (c) Mother inverted (belly up), calf 

swimming in the opposite direction. (d) Calf apparently nursing. (e) Calf ‘romping’ across 

mother’s head. 

(source: Hain et al. 2013. Swim Speed, Behavior, and Movement of North Atlantic Right Whales 

(Eubalaena glacialis) in Coastal Waters of Northeastern Florida, USA) 
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The more easily observed behavioural state during stationary periods is surface-based 

mother-calf interactions. Stationary periods are sometimes as long as 9 h, during which the 

mother is often seen with her chin against the calf’s body where the calf is positioned 

diagonally in front of the mother. At other times, the calf can position its chin on the back or 

belly of the mother. This chin contact may be significant. Cetaceans have a well-developed 

tactile sense (Slijper, 1962 in Hain et al., 2013) and the chins of balaenids have 

concentrations of hairs and sensory papillae (Haldiman and Tarpley, 1993 in Hain et al., 

2013) – enhancing the contact. Mothers and calves are almost continuously in physical 

contact with each other (Taber and Thomas, 1982). The mother-calf interaction almost 

certainly includes teaching and learning (Bender et al., 2008, Caro and Hause,r 1992, 

Rendell and Whitehead, 2001 in Hain et al., 2013). 

 

4.5. FEEDING BEHAVIOR ON ANTARCTIC KRILL (EUPHAUSIA SUPERBA) 

When krill are at the surface, right whales surface-skim at a high speed with the upper jaw 

lifted above the water's surface. During rough sea conditions, whales can ‘tail-sail’ at slow 

speed, with head submerged and feed. The whale can capture krill on one dive because when 

the whale surface it swallowed. Swallowing is when whale repeatedly and briefly open and 

close its mouth, with baleen visible  which help with separation of krill and water prior to 

swallowing the prey (Watkins and Shevill, 1976 in Hamner et al., 1988).  Krill feeding events 

are separated by periods of breathing, as when whales surface to breath, they also begin to 

swallow their prey.  Whales that are swallowing will repeatedly and briefly open and close 

their mouths, displaying the baleens.  This process separates the krill from the water prior to 

swallowing. 

Fig. 14 – mother and calf 

approaching the boat 

(photo: Petra 

Nevečeřalová) 
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Sailing behaviour in Antarctic waters may be a method used to forage on krill (Payne, 1976 

in Hamner et al., 1998). Tail-sailing was observed to occur next to a grounded iceberg at a 

specific location that was repeatedly transected by the whale, the only spot in the vicinity 

where krill were detected on the ship's sonar (Hamner et al., 1988). 
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5. THREATS AND CONSERVATION OF SRW 

5.1. OLD WHALERS 

Old whalers called right whales ‘right’ because they found them ‘right to kill’. Right whales 

swim slowly, floating on the surface when dead and had a high commercial value due to 

their rich blubber layer and long baleens. Today, commercial whale watching operators call 

right whales ‘right to watch’ due to their gentile and easy-to-approach behaviour (Wilfred 

Chivell, pers comm). Of all the baleens whales that were hunted, no other species of whales 

declined to the low level southern right whales reached (MacDonald, 2009). The original 

population of southern right whales was estimated to be 70,000 – 100,000 animals (Perry et 

al., 1999) and has now recovered to 7,500 animal after 24 years of protection. 

The earliest right whale hunting, by the Basques, began over a thousand years ago 

(MacDonald, 2009). Southern right whales were hunted extensively by pre-modern 17th 

century whaling and hunting increased dramatically in the 18th and 19th centuries by 

American and European whalers (IUCN Red List, 2013). Historically, much of the hunting 

was carried out in southern hemisphere calving grounds and bays. Traditionally, whalers 

would attempt to take a calf first, to draw the mother in for an easy kill. The carcasses were 

then hauled ashore, or into the shallows and the baleen was cut out. If the oil was taken, the 

blubber was stripped and cut into pieces to be rendered down in large cast iron ‘try pots’ 

(MacDonald, 2009). 

 

The population of southern right whales along the South African coast was decimated by 

whalers from 1770 till 1940 (Thomas & Taber, 1984). Whalers took advantage of the whales’ 

yearly migration to the coast, so they easily hunted them in same areas every year (Richards 

and DuPasquier, 1989 in Elwen & Best, 2004a). 

Fig. 15 – old whaling picture 

(source: Best, 2003. Whale Watching 

in South Africa) 
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5.2. MODERN WHALING 

By the 20th century when modern whaling began, southern right whales were already rare. 

Only ~1,600 individual southern right whales were harvested during the modern whaling era 

until they were protected in 1935. The southern hemisphere population was estimated at 

55,000 - 70,000 in 1770 and was depleted to a low of ~300 animals by the 1920´s. However, 

over 3,000 individuals were taken illegally by Soviet whaling fleets in the 1960´s (Tormosov 

et al., 1998). The species presumably began to recover following protection in 1935, but the 

illegal Soviet catches in the 1960s are thought to have removed over half of the remaining 

population and delayed the population’s recovery (IWC, 2001 in IUCN Red List, 2013). 

However, despite the international protection of southern right whales, whalers in Brazil 

continued to hunt (like Soviet whalers) till 1973 (Palazzo and Carter, 1983 and Tormosov et 

al., 1998 in Groch et al., 2009). 

Although the population in South Africa was decimated by whalers to roughly 10% of 

original population (Butterworth and Best, 1990 in Elwen & Best, 2004a), southern right 

whale migration behaviour has remained unchanged (i.e. they attend same areas and their 

movements are predictable) (Best, 2000). 

Rosenbaum et al. (2000) questioned the number of right whale species and referred to the 

reduced number of haplotypes within the current population and the lower diversity of 

nucleus DNA found in northern right whale population (E. glacialis). This reduced number 

of haplotypes and lower diversity of nucleus DNA is the result of thousands of years of 

whaling, resulting in a genetic bottleneck (Malik et al., 1999 and Rosenbaum et al., in press 

in Rosenbaum et al., 2000). 

5.3. CURRENT THREATS 

Eubalaena australis is now classified by IUCN Red List of Threatened Species as ‘least 

concern’. Given the recent estimated population size (1,600 mature females in 1997, and 

approximately twice that number in 2007) and the strong observed rate of increase in some 

well-studied parts of the range, the species, although still scarce relative to its historic 

abundance, is not considered under threat. The population is estimated to be higher now than 

it was three generations (87 years, assuming a generation time of 29 years ago (Taylor et al., 

2007). Some breeding populations, in particular that off Chile/Peru (see separate listing), are 

still very small and may need special protection to become re-established (IUCN Red List, 

2013). 
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Southern hemisphere populations appear to be increasing. Scientists believe the southern 

hemisphere population grows at a rate of 6 – 7% per year (MacDonald, 2009; Perry et al., 

1999). However, the current level of whales is still just a fraction of the original population 

(Perry et al., 1999). The population of southern right whales appears to be growing 

substantially faster than population of northern right whales (E. glacialis a E. japonica) 

(MacDonald, 2009), but Patenaude (2003) found that the local New Zealand population of 

right whales is lower than 5% then original population, which was 16,000 whales (Patenaude 

et al. , 2002a).  

Eubalaena glacialis and Eubalaena japonica are two most endangered species of all baleen 

whales and they need very high protection to keep them safe from extinction (Best & 

Prescott, 1986 in Clapham et al., 1999). Both species are classified by IUCN as ‘endangered’.  

Unfortunately, migrating right whales move through areas of high human activity, they are 

exposed to multiple threats to their survival, which are detailed below (Morano et al., 2012). 

5.4 COLLISIONS WITH BOATS 

Collisions with ships and entanglement in fishing gear cause one-third of all right whale 

mortalities (Kraus, 1990; Knowlton & Kraus, 2001 and Kraus et al., 2005 in Morano et al., 

2012). 

Ships strikes have been reported since the beginning of the 19th century when steam-powered 

ship technology evolved (Allen 1916, Schmidt 1976, 1979 in Laist et al., 2001). Kraus 

(1990) (in Laist et al., 2001) reported that 20% (5 of 25) of northern right whales (Eubalaena 

glacialis) found dead between 1970 and 1989 off the eastern United States and Canada had 

large propeller slashes or other large injuries indicating that they were killed by ships. 7% 

(12 of 168) of the living photo-identified northern right whales off the eastern United States 

and Canada have scars caused by ship strikes. Further analysis of northern Atlantic right 

whales (Eubalaena glacialis) (Knowlton and Kraus, in press in Laist et al., 2001) links ship 

strikes to 35% (15 of 43) of deaths between 1970 and 1998, and to at least 47% (8 of 17) of 

their deaths from 1991 to 1998, a period when carcass recovery and necropsy efforts 

improved. Because there are only 300 – 350 individuals in the population (IUCN, 2014), 

these ship strikes pose a serious threat to recovery and intensive management efforts have 

been undertaken in both the United States and Canada to reduce the number of vessel-related 

deaths (Marine Mammal Commission, 2007; Vanderlaan & Taggart, 2005; Ward-Geiger et 

al., 2005). 
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From 1963 through 1998 ship collisions with southern right whales were a possible cause 

for 20% (11 of 55) of recorded deaths, in 5 cases ship strikes were cited as a definite cause 

of death and in 6 cases they were considered a possible cause (Best et al., in press).  

It is not that usual to see a whale with mark from ship strike in the Cape coast area. Normally 

it is smaller wounds from the propeller. However, in the base of Dyer Island Cruises Whale 

Watching Company in Great White House (Geelbek Str. 5, Kleinbaai, South Africa) is 

complete skeleton of southern right whale, which died after a collision with boat. Its neck 

was snapped by the strike (author´s note). 

 

5.4.1. Cause of boat strikes 

Because whales rely on sound to communicate and because vessels produce loud sounds 

within the hearing range of whales (Richardson et al., 1995), whales should be able to detect 

and avoid approaching vessels. Reports of abrupt whale responses to noises much quieter 

than ships, such as a shutter click from an underwater camera, bolster this supposition 

(Caldwell et al., 1966 in Laist et al., 2001). At times, however, whales seem oblivious to 

vessel sounds. Whales just may not be fast enough to avoid collisions as Tomilin (1957) (in 

Laist et al. 2001) reports the highest speed of right whales is ~7 knots. Whales engaged in 

feeding also may be less responsive to ship traffic. Charleton 1926 (in Laist et al. 2001) 

noted that in the 1920´s, when whalers began seeking roquals in the Antarctic, they were 

hunted only when feeding.  

Fig. 16 – ‘Susan’, the 

complete whale skeleton of 

southern right whale in 

Great White House 

(photo: Petra 

Nevečeřalová) 
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Right whales may be more vulnerable to ship strikes than other species because of their 

behaviours, such as skim feeding, nursing, and mating, which occur at the surface and may 

make whales less attentive to surrounding activity and noise. Underwater pathways through 

which ship noises move also may affect the ability of whales to detect and avoid approaching 

vessels. Tethune and Verboom (1999) (in Laist et al. 2001) suggest that the failure of right 

whales to react to vessel noise may be caused by difficulty in locating approaching vessels 

due to underwater sound reflections, confusion from the sound of multiple vessels, hull 

blockage of engine and propeller noise in front of vessels, and a phenomenon known as the 

‘Lloyd mirror effect’ that reduces sound levels at the surface (Laist et al. 2001). 

 

5.4.2. Injury from strikes 

There are two types of injures after ship strikes: 

(1) Propeller wounds characterized by external gashes or severed tail flukes 

(2) Internal injures indicated by fractured skulls, jaws, and vertebrae, and large bruises that 

may not have any external expression. These injures can be found by cutting the whole skin 

and blubber to the skeleton, but such autopsies are rarely conducted. 

The frequency of the two injury types varied among species. It appears that right whales are 

mostly injured by propellers. For example these kind of injures were common among right 

whales that had stranded along the U.S. Atlantic coast (70%; 7 of 10 northern right whales - 

Eubalaena glacialis) and South African coast (73%; 8 of 11 southern right whales – 

Eubalaena australis) (Laist et al., 2001). 

Fig. 17 – the old injury from 

ship strike on whales´ back 

(photo: Petra Nevečeřalová) 
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However, when presented with these data one must consider the bias. It is much easier to 

observer propeller cuts on the surface of a whale than it is to observe internal injuries. This 

may explain why propeller wounds are documented much more often than the latter.  

5.4.3. Prevention of ship strikes 

Nowacek et al. (2003) used a multi-sensor acoustic recording tag to measure the responses 

of whales to passing ships and experimentally tested their responses to controlled sound 

exposures, which included play-back recordings of ship noise, the social sounds of 

conspecifics and a signal designed to alert the whales. The whales reacted strongly to the 

alert signal, they reacted mildly to the social sounds of conspecifics, but they showed no 

such responses to the sounds of approaching vessels as well as actual vessels. Whales 

responded to the alert by swimming strongly to the surface, a response likely to increase 

rather than decrease the risk of collision. 

5.5. KELP GULLS (LARUS DOMINICANUS) PARASITISM 

Kelp gulls (Larus dominicanus) at Peninsula Valdés, Chubut Province, Argentina eat the 

skin and blubber off living southern right whales (Eubalaena australis) when they are at the 

surface (Thomas, 1988 in Sironi et al., 2009) which severely affects the behaviour of 

southern right whales. Local kelp gull populations have recently overgrown due to abundant 

fishery refuse. Today´s population is estimated at 83,000 pairs with 63,000 pairs nesting in 

the area where whales are found. Kelp gulls attacks, defined as ‘beak contact with the body 

of the whale’, occur when the whale is at the surface. 80.8% of all attacks are to mothers 

with calves (Sirony et al. 2009). 

Adult whales have developed postures to keep their backs underwater when they are at the 

surface to breath: they rest with their head and tail above the surface and their back arched 

underwater (the ‘Galleon position’) to keep it away from the attacks of gulls (Rowntree et 

al., 1998), a behaviour that is not observed among newborn calves (Sirony et al., 2009). 

In 2005, 2007 and 2008, unusually high right whale calf mortalities were recorded at 

Peninsula Valdés, which suggests that gull inflicted wounds may reduce calf survivorship 

by reducing nursing behaviours, limiting breathing behaviours, or otherwise limiting the 

fitness of the mother or calf (Rowntree et al., 2008).  The intensity and high frequency of 

attacks to southern right whales is unique to Peninsula Valdés area (Rowntree et al., 1998). 

This problem is now an issue of concern for the IWC (Sirony et al., 2012), and they are 

currently trying to establish a Conservation Management Plan (IWC, 2014). 
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5.6. CONFLICT BETWEEN WHALES AND HUMANS 

Right whales worldwide are still at risk from human activity. They share with humans a 

preference for coastal waters where they give birth to their young. This leads the most 

vulnerable members of their populations into the most crowded habitats in the wold´s ocean 

(MacDonald, 2009). 

Lodi & Rodrigues (2007) showed conflicts between the conservation priorities and human 

activities. Coastal waters are potentially unsafe for whales because of harassment and 

collision with personal boats, accidental entanglement in fishing nets etc., but the highest 

risk for whales is direct harassment from humans, which can affect their natural behaviour.  

5.7. ENTANGLEMENT IN FISHING GEAR  

Entanglement in fishing gear of various types is a major source of non-natural mortality in 

marine mammals. Small cetaceans and pinnipeds are particularly vulnerable because of their 

small size, since once they are entrapped they cannot free themselves and drown. When large 

baleen whales become entangled, they can drag the fishing gear for several kilometres, and 

serious entanglement can diminish the animal´s ability to feed and due to this they can starve 

to death or drown. The incidence of entanglement varies considerably by area and by species. 

Coastal species (like right whales) which live in heavily fished regions are especially 

vulnerable. Whales can become entangled in gear of many types, including long line, drift 

nets, lobster trap lines and even mid-water trawls; however, the largest problem lies with gill 

nets, which have proliferated throughout much of the world’s oceans in the last 30 years 

(Clapham et al., 1999). 

Greig et al. (2001) found that despite the extensive fishing effort off the coast of Rio Grande 

do Sul, no cases of entanglement in fishing gear have been recorded. This may reflect the 

fact that most of the fisheries target bottom-dwelling species using either bottom-set or trawl 

gear. Right whales spend most of their time near the surface during migration making it 

unlikely that they would become entangled in bottom gear (Greig et al., 2001) or that 

entanglements in this area are not easy to observe (author´s note). 

On the contrary, six entanglements have been reported at Santa Catarina and three at Rio de 

Janeiro (Lodi et al., 1996 in Greig et al., 2001). Here fishermen use surface-set gear in the 

shallow waters where right whales breed. 
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Acoustic devices have been used to prevent net entanglement. Some experiments with 

acoustic devices called ‘pingers’ can reduce marine mammal bycatch, but these devices are 

more likely to protect species like short-beaked common dolphin (Delphinus delphis) or 

pinnipeds (Barlow & Cameron, 2003). The mechanisms behind why pingers work are not 

well understood (Kraus et al., 1997 in Barlow & Cameron, 2003), but in field trials and in 

captive studies, the sounds produced by pingers appear to be aversive to some species of 

cetaceans, i.e. harbor porpoises (Kastelein et al., 1995; Laake et a Culik et al., 2001 in Barlow 

& Cameron, 2003). However, the effect to right whales is negative (Nowacek et al., 2003).  

5.8. POLUTION 

The recent development of chemical compounds that are resistant to decomposition lead to 

the accumulation of these compounds in marine habitats. Many of these compounds are 

spread widely in the water column and can fuse with other chemicals. These chemicals are 

eaten by small organisms (i.e. plankton) which is eaten by small crustaceans or small fish, 

which are on diet of big fish or marine mammals, etc. Chemicals soluble in fat like DDT or 

PCB are very dangerous as they are known to disrupt normal physiology such as the 

hormonal systems, reproductive ability or immune systems (Simmonds, 2004). 

The impact of pollution in large whales is debatable. O’Shea & Brownell (1994) (in Clapham 

et al., 1999) concluded that there is currently no evidence for significant contaminant-related 

problems in baleen whales. Although much more research needs to be conducted, existing 

data on mysticetes supports the view that the lower trophic levels at which these animals 

feed should result in smaller contaminant burdens than would be expected in many 

odontocetes, which typically show burdens that differ from those of baleen whales by an 

order of magnitude (Clapham et al., 1999). 

However, the manner in which pollutants negatively impacts animals is difficult to study, 

particularly in taxa (such as large whales) for which many of the key variables and pathways 

are unknown (O’Shea & Brownell, 1994 in Clapham et al., 1999). A potential problem is 

transgenerational accumulation (Colborn & Smolen, 1996). Transgenerational accumulation 

of chemicals can be defined as chemical transmit to offspring as a result of maternal 

exposure, which can cause deficiencies in structure and functionality in the offspring as well 

as the wider ramifications of large scale changes within populations that could ultimately 

affect population stability (Colborn & Smolen, 1996). However, these effects remain 

unstudied in baleen whales or any other cetacean. Unlike in some dolphins and pinnipeds, 
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there have been no recorded pollution-related epizootics in baleen whales (Clapham et al., 

1999).  

 

5.9. HABITAT DEGRADATION 

Terrestrial animals often suffer with habitat degradation due to urbanization. However, 

people do not colonize marine ecosystem and so habitat loss sensu stricto is not a threat for 

the whales (Clapham, et al. 1999). But sensu lato people take marine coastal spaces by 

harbour construction, shore-based nuclear stations etc. Also Heike et al. (2006) talks about 

habitat transformation of coastal waters, as well as Madsen et al. (2006) showed some 

behavioural response of marine mammals to the anthropogenic noise produced by offshore 

wind farms with high-power turbines. 

The exceptions are those which are dependent upon restricted waters adjacent to highly 

developed coastlines, for example right whales (especially northern right whales) and grey 

whales (Eschirichtius robustus). In these areas, habitat destruction is a potentially serious 

issue (Clapham & Brownell, 1999 in Clapham et al., 1999). The source of habitat 

degradation can be many factors, for example chemical pollution or noise pollution. The 

effects of noise pollution from shipping or oil and gas development on crucial behaviours 

(foraging, mating, nursing, etc.) is unclear, although various observations suggest that 

marine mammals may habituate to even high levels of sound (Geraci & St Aubin, 1980 in 

Clapham et al., 1999). However, playback experiments on gray and bowhead whales indicate 

that the animals will actively avoid a very loud sound source (Malme et al., 1983 in Clapham 

et al., 1999). Additionally (Nowacek et al., 2007) showed that there are responses to 

anthropogenic sounds, at least behavioural, acoustic and physiological. Behavioural 

responses include changes in surfacing, diving and heading patterns. Acoustic responses 

include changes in type or timing of vocalizations relative to the noise source. Physiological 

responses could be tissue damage or shift in correct physiology function. 

 



38 

  

Fig. 18 – ‘Save Bantamsklip’, a Dyer Island 

Conservation Trust campaign against planned 

construction of nuclear power station near 

Kleinbaai, SA. The power station would be a 

potential threat for southern right whale and 

example of habitat degradation 

(source: Dyer Island Conservation Trust) 
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6. WHALE WATCHING 

IWC defines ‘whale watching’ as a commercial practice of observing whales and dolphins 

(cetaceans) in their natural habitat (IWC, 2014). Whale watching is one of the most quickly 

developing products for tourists and it is highly profitable. In different parts of the world, 

whale-watching exists within contrasting social, cultural, economic, political and 

environmental contexts. Different countries and regions have contrasting historical 

relationships with cetaceans. In some instances, cetaceans are hunted on indigenous, 

subsistence or scientific grounds, such that whale hunting and whale watching are drawn 

into competition (Higham & Lusseau, 2007). But activities of tourists can have destructive 

effects to behaviour of whales, but conversely there are many benefits to whales from whale 

watching activities such as furthering education and conservation efforts (Higham et al., 

2009). The International Whaling Commission actively discusses issues connected with the 

influence of whale watching to the ethology of whales. It also reacts to the newest research 

and tries to maintain whale watching sustainability (IWC, 2014). 

6.1. REGULATION, LEGISLATION AND CODES OF CONDUCT 

A variety of voluntary and legislative measures have been used to manage whale watching 

throughout the world. All countries in Europe have national wildlife legislation which 

addresses the issues of whale harassment, disturbance and mortality (Berrow, 2003). All 

regulations and recommended practices are currently publicized by various organizations. 

For example, the International Fund for Animal Welfare (IFAW) is acknowledged as the 

primary developer and implementer of responsible and sustainable whale watching 

(O´Connor et al., 2009). Codes of conduct and the systems of accreditation are also used as 

a management tool for the whale watching industry. The majority of states connected with 

this industry respect codes of conduct, but these codes are often voluntary and only a few 

areas have written these codes of conduct into law (Higham et al., 2009). 

6.2. RESEARCH AND EDUCATION 

Due to the lack of basic information on the ecology of cetaceans and the impact of tourism, 

research is an essential element in the sustainable management of whale watching. Research 

should not be seen as having a negative impact on whale watching as Tilt (1985) (in Berrow, 

2003) found that in California, whale watchers were willing to pay more if the tour proceeds 

went towards whale research or education (Berrow, 2003). Education should be necessary 

part of whale watching and tourists should get all important information about whale 
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research and conservation from accredited guides. In South Africa, education is greatly 

emphasized and whale watching operators often offer education programs for schools or 

volunteer program for students (author´s note). 

 

Although whale watching is of great economic importance, there are no long-term (over 5 

years) monitoring or research projects on the impact of boat-based tourism to cetaceans. 

Only short-term and medium research data exists, which are suitable only for tourism issues 

but not the impact on cetaceans (Higham et al., 2009; IWC, 2014). 

6.3. IMPACT TO THE WHALE BEHAVIOR 

A whale’s reaction to whale watching activities can be negative, neutral or positive (Groch 

et al., 2009).  

A wide variety of short-term effects on cetacean’s have been detected (for example Bejder 

et al. 1999; Au and Green, 2000; Nowacek et al., 2001; Van Parijs and Corkeron, 2001; 

Williams et al., 2002; Hastie et al., 2003; Lusseau et al., 2006 in Higham et al., 2009). These 

effects include changes in vocalization and respiration patterns, variations in path 

directedness and other short-term behavioural alterations resulting from apparent horizontal 

and vertical avoidance tactics (Frid and Dill, 2002 in Higham et al., 2009). 

Blane and Jackson (1994) described avoiding behaviour in beluga whales (Delphinapterus 

leucas), also Janik and Thompson (1996) found this behaviour in bottlenose dolphins 

(Tursiops truncatus). However, hector dolphins (Cephalorhynchus hectorii) (Bejder et al., 

1999) and Atlantic spotted dolphins (Stenella frontalis) (Ransom, 1998) have been found to 

interact with the boat. Other changes in behaviour were described in dusky dolphins 

Fig. 19 – the typical V-shaped 

blow of southern right whale 

could be one of possible 

recognitive signs of right 

whales for whale watching 

tourists. 

(photo: Petra Nevečeřalová) 
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(Largenorhynchus obscurus) (Yin, 1999) as well as in humpback whales (Megaptera 

novaeangliae) (Corkeron, 1995 in Higham et al., 2009). 

These changes in behaviour can impact the fitness of individuals or populations (Higham et 

al., 2009). 

6.4. SWIM-WITH-WHALE PROGRAM AND BEHAVIORAL RESPONSE 

Southern right whales in Patagonia are the most popular tourism attraction in the area with 

over 250,000 tourists traveling to see the whales every year, spending around 60 million 

USD (Hoyt and Iniguez, 2008 in Alejandro & Els, 2008). Thus, Argentina is the leading 

marine mammal tourism centre for South America (Lundquist et al., 2008).  

Despite the fact that swimming with whales is prohibited by federal law in Argentina, Rio 

Negro Province legalized swim-with-whale tourism in early 2006 and at least one 

commercial operation began offering the activity shortly thereafter. This impacted the 

ethology of whales (Lundquist et al., 2008).  

Time spent resting or socializing was shortened and travelling time increased. This reduction 

in resting time and increase of travel time may impact the whales’ energy expenditure where 

little food is available for the whales to replenish fat reserves (Payne, 1986 in Lundquist et 

al., 2008).  This may impact whale fitness. 

The behaviour of mother/calf pairs is significantly affected by interactions with swimmers. 

When undisturbed, mothers typically spend 79% of their time resting and traveling slowly 

(Rowntree et al., 1998 in Lundquist et al., 2008). They are a group particularly vulnerable to 

disturbance, as the mothers are primarily fasting while nursing their calves and preparing 

them for the long journey to the feeding grounds at the end of the season (Payne, 1986 in 

Lundquist et al., 2008). 

Juvenile right whales spend as much as 80% of their time resting and one-half of their time 

playing or socializing at Peninsula Valdés (Sironi, 2004). Juveniles are also observed in 

surface active groups where they may be learning courtship and mating behaviour (Payne, 

1986; Kraus and Hatch, 2001 in Lundquist et al., 2008). Juveniles easily become separated 

from groups when whale-watch boats approached. Interrupting resting and socializing bouts 

may result in deleterious effects on the juveniles’ development (Lundquist et al., 2008). 
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Adult whales or groups of whales were not significantly affected by swim-with tourism, 

however they did respond negatively to approaches in some circumstances (Lundquist et al., 

2008). 

 

Now, touristic interactions with mother/calf pairs or with whales active on the surface or in 

social interaction are strictly forbidden (Vermeulen & Cammareri, 2010). 

6.5. WHALE WATCHING IN SOUTH AFRICA 

Commercial whale watching in South Africa has developed dramatically in last 20 years. 

South Africa has a large diversity of cetaceans, including; southern right whales (Eubalaena 

australis), Humpback whales (Megaptera novaeangliae), Bryde´s whales (Balaenoptera 

edeni), Killer whales (Orcinus orca), Humpback dolphins (Sousa chinensis), Heaviside’s 

dolphin (Cephalorhynchus heavisidii), Bottlenose dolphins (Tursiops spp.) or Common 

dolphins (Delphinus delfis) (Mecenero, 2007). 

 

Fig. 20 – southern right whale 

next to the whale watching 

boat 

(source: google.com) 

Fig. 21 – the abudance of right 

whales in South Africa 

(source: Best, 2003. Whale 

Watching in South Africa) 
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Cetacean watching in South Africa can be either a boat or land based activity. Cetacean 

management, including cetacean watching, falls under the marine living resources act, 1998 

(act no. 18 of 1998) with its associated regulations, Permit Conditions and Code of Conduct, 

and is controlled by the Department of Environmental Affairs and Tourism (DEAT). Also, 

the Tourism Second Amendment Act (70/2000) specifies condition for the cetacean 

watching industry with the responsible agency being DEAT (Mecenero, 2007; Marine living 

resources act 1998). 

  

Fig. 22 and 23 – Whale Whisperer, the whale watching boat of Dyer Island Cruises company 

(www.whalewatchsa.com) in South Africa 

(photo: Petra Nevečeřalová) 

http://www.whalewatchsa.com/


44 

Summary 

Southern right whales, despite of years of intensive whaling, are very little researched 

species of whales. One of most lack of information is about their behaviour. Many whale 

watching operators collect data that can be used to answer a limited amount of questions, 

but ground or other research is very much needed, only then can one eliminate the possible 

influence of the boat to the whale behaviour.  

For my research, I used data from whale watching boat operated in Gansbaai, Western Cape, 

South Africa. Although these data provide huge insights into the whale behaviour, it cannot 

be used soley for assessment of if the whales are disturbed by the whale watching boat or 

not, because there is no comparison with ground observations. However, this data can 

answer many questions about micro-shifts in the spatial dispersion of whales and also about 

the function of breaching behaviour in relation to wind speed and direction. 

7. PRACTICAL PART OF THESIS 

7.1. OBJECTIVE AND HYPOTHESES  

The aim of this study is to provide a better understanding on the behaviour of southern 

right whales in the context of environmental variables such as wind strength and direction.  

Specifically, we collected data to test two hypotheses:  

(1) Breaching is used by whales as a form of communication during times when the 

water column is noisy which may cover up their vocalisations. We predict that if whales 

are using breaching as a form of communication during noisy ocean surface times, then 

breaching should occur more frequently when ocean conditions are choppy/rough due to 

high winds.  If whales are not using breaching as a form of communication during times of 

rough sea conditions, we predict that breaching behaviour will not show any correlation to 

wind conditions.   

(2) Short-term wind changes can influence whale distribution. We predict that if whales 

are affected by short-term wind changes, that whales will preferentially seek out areas where 

they are protected from wind/chop and swell during times of high wind. We predict that if 

there is no correlation between whales dispersion in particular area and wind, the whales 

would prefer the same areas regardless of wind direction or strength.  
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7.2. STUDY AREA 

Kleinbaai is located in the Western Cape of South Africa between Danger Point and Quoin 

Point. It has two islands – Dyer Island and Geyser Rock. Dyer Island is a 20ha Nature 

Reserve, situated 10 km from Bantamsklip and 8.5 km from Kleinbaai harbour. To the south 

of Dyer Island is Geyser Rock, which holds one of the largest Cape Fur seal (Arctocephalus 

pusillus pusillus) colonies in the Western Cape (estimated population of 60,000) (Dept. of 

Environmental Affairs, unpub. data). The narrow channel of water between the two islands 

is known as ‘Shark Alley’, since  white sharks (Carcharodon carcharias) occur in these 

waters. Weather patterns in the region follow seasonal shifts, with winter (April – August) 

weather primarily coming from westerly cold fronts from the Antarctic, and summer 

(September – March) weather primarily coming from the south east (Jewell, 2012; Towner, 

2012; Wcisel, 2013). 

 

Fig. 24 – Area of study – Kleinbaai, Western Cape, South Africa 

(source: https://www.google.cz/maps/preview) 
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7.3. METHODS 

Data was collected during multi-trip days on the whale watching boat Whale Whisperer, run 

by Dyer Island Cruises whale watching tours (www.WhaleWatchSA.com). This whale 

watching company is permitted by the South African Department of Environmental Affairs 

and Tourism to approach marine mammals to 50m from Danger Point (34°37'52.6"S 

19°17'36.8"E) to Quoin Point (34°46'56.1"S 19°38'13.3"E) in Western Cape, South Africa.  

Every interaction with marine mammals was guided by the SA Law - marine living resources 

act, 1998 (act no. 18 of 1998). Data (defined below) was collected by a trained marine 

biologists or guides and was written into separate sheets for each individual trip (data sheet 

in annex). For this dissertation, I used data collected during two seasons, the first season ran 

from 14.1.2010 until 27.12.2010 and the second season ran from 1.3.2011 till 31.12.2011.  

The following variables were recorded:  

 Date and duration of the whale watching trips 

 Wind direction and speed (measured by the direction and speed of the boat's drift 

when the boat was stationary) 

 Beaufort Scale and sea state (Calm/Choppy/Rough) 

Fig. 25 - The area of whale watching permit of Dyer Island Cruises  

(source: Darrinward, 2014, http://www.darrinward.com/lat-long/) 
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 Information about each whale or whale group encountered (species, age 1 = 

newborn/calf, 2 = juvenile, 3 = adult], amount of whales, behaviour and other 

comments if necessary). 

 The boat-based GPS position where whales were first encountered. 

The majority of whale watching trips were launched from Kleinbaai harbour (-34° 36' 

57.73", 19° 21' 21.74") with some trips launched from Gansbaai harbour (-34° 35' 1.24", 19° 

20' 55.83"). The whale watching trips would search the bay until whales were encountered.  

To assess short term wind direction/speed effects on whale spatial distribution, the distance 

between GPS positions where whales were encountered and the closes point to leeward shore 

were measured in program Google Earth with the Ruler Tool. I determined what point of 

shore was ‘leeward’ by changing the direction of wind to degrees (fig 01), then measuring 

the opposite direction (180° from wind direction) of the wind to the shore. For example, if 

the wind was blowing from the north-west, the wind’s degree was  315° so I measured the 

closest land from the whale at 135°. In rare case of no wind, the distance was measured to 

the closet point of shore regardless of direction. 

 

I define ‘calm’ sea surface when the Beaufort scale is on levels 0-2. ‘Choppy’ sea surface 

iswhen the Beaufort scale is on levels 3-6. When the Beaufort scale is greater than 6, all 

whale watching trips are cancelled due to poor conditions. The marginal difference between 

‘calm’ and ‘choppy’ is that on the BF level 3 crests of waves begin to break and appear white 

on the surface, which makes the sea surface loud under water (Urick, 1983), (Medwin & 

Fig. 26 – the direction and degrees of 

winds 

(source: 

http://spot.pcc.edu/~aodman/meteorol

ogy/lecture%203/AhrEM30623.jpg) 
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Clay, 1997) (Matthews et al., 2001).  Wind speed was measured via the Beaufort scale at 

sea, and wind direction was reported using the following shortcuts (Table 3): 

DIRECTION 

NE North East 

E   East   

SE South East 

S  South 

SW South West 

W  West   

Table 03 the shortcuts used to record wind direction 

 

7.3.1. Analysis 

We applied chi-squared tests of independence to the data to test for significant differences. 

Chi-square test or χ² test is any statistical hypothesis test in which the sampling distribution 

of the test statistic is a chi-squared distribution when the null hypothesis is true. Also 

considered a chi-squared test is a test in which this is asymptotically true, meaning that the 

Fig. 27 – Beaufort scale 

(source google.com) 
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sampling distribution (if the null hypothesis is true) can be made to approximate a chi-

squared distribution as closely as desired by making the sample size large enough (Handbook 

of Biological Statistics, 2014).   

All graphs and statistical analysis was performed in MS Excel and the level of significance 

was set at α = 0.05. 

To assess whether wind speed and direction influences fine-scale spatial distribution of 

whales, we created predicted values under the null hypothesis that: 

H0: There is not a correlation between wind speed/direction and the spatial distribution 

of southern right whales in a particular area (bay).  Therefore, median distances from 

shore should be roughly equal in relation to observation time. 

To assess whether wind strength influenced breaching behaviour in adult and calf whales, 

we created predicted values under the null hypothesis that: 

H0: Whale breaching is not correlated with wind speed.  Therefore, breaching 

behaviour should occur randomly and be roughly equal in relation to observation time. 

7.4. RESULTS 

7.4.1. Breaching 

Data are from two whale watching seasons, from 412 boat trips so Whale Whisperer was out 

at sea for a total of 824 observation hours. 250 of those observation hours were during BF = 

3, 206 were during BF = 2, and 368 were during BF = 1. To standardize the breaching 

behavioral data, I divided the total number of recorded breaching behavior at every BF with 

the total number of observation hours spent on sea at the same BF condition. 

There were 39 recorded breaching behaviours out of 1,767 total behaviours recorded for 

whales.  Adult whales were responsible for 26 out of these 39 breaches, with 13 breaches 

being from calves. 

During BF=1 conditions there were 0.0082 adult breaching whales/hour of observation or 

one whale breach every 122 hours and 0.0109 calves breaching whales/hour of observation 

or one breach every 92 hours of observation. For conditions of BF=2 there were 0.0291 adult 

whales breaching/hour of observation or one whale breach every 34 hours and 0.0146  calve 

whale breaching/hour of observation or one breach every 68.6 hours of observation. For 

BF=<3, there were 0.088 adults whales breaching/hour of observation or one whale breach 
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per 11 hours of effort and 0.04 calves breaching hour of observation or one breach every 25 

hours of observation (fig. 28).  

We applied chi-square tests of independence to the data. Observed breaching during various 

BF conditions was independent of predicted values (df = 2, χ² = 16.155 and the p-value = 

0.0003) (table 04).  However, observed breaching behaviour for calves was not significantly 

different from predicted values (df = 2, χ² = 3.267 and the p = 0.19) (table 05). 

adult whales 

BF Observed values Expected values df test statistic p-value 

1 3 12 2 16.155 0.0003 

2 6 7     

3 22 12       

Table 04 – stastistical results of chi-squared test for adult whales. Observed values are number of 

adult whales breaching in specific conditions (BF). 

calves 

BF Observed values Expected values df test statistic p-value 

1 4 7 2 3.267 0.19 

2 3 4     

3 10 6       

Table 05 - stastistical results of chi-squared test for calves. Observed values are number of calves 

breaching in specific conditions (BF). 

The standardized data (figure 28) shows the trend between choppy sea surface and breaching 

for both adults and calves. Three adult whales (n = 3) were spotted breaching when the BF 

= 1. Six whales (n = 6) breached when the BF = 2 and at least 22 whales (n = 22) breached 

when the BF = <3, which is 77.97% from all recorded breaching behaviour. More calves 

breached when the BF was on level 1 (n= 4, 23.53% from all recorded breaching) than on 

level two (n = 3, 17.62%). At BF 3, however, it is 58.82% of all spotted breaching calves (n 

= 10) 
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Fig. 28 – standardized data of breaching – breaching whale/hour of observaton time according the 

increasing level of BF, with Blue = adults and Grey = calves 

7.4.2. Wind influence to distribution 

849 boat-based GPS positions were recorded during both seasons during various wind 

conditions.  We spent 8 hours on sea at BF=0, 260 hours at BF=1, 258 hours at BF=2, 66 

hours at BF=3 and 66 hours at BF=4.  

When the BF is on level 1 the median distance from lee-ward shore was   = 1.21 km 

(n=367), BF on level 2 = 0.99 km (n=357), BF on level 3  = 0.705 km (n=94), BF on 

level 4  = 0.95 km (n=17). 

Fig. 29 – the median distance from lee-ward shore of whale dispersion in various BF.  

I applied chi-square test of independence to the median observed values and tested these 

values against the null hypothesis that distance from lee-ward shore is not influenced by 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

BF 0 (no wind) BF 1 BF 2 BF 3 BF 4

M
e

d
ia

n
 d

is
ta

n
ce

 f
ro

m
 le

e
-w

ar
d

 
sh

o
re

  

0,0082 0,0291 0,0880,0109 0,0146 0,04
0,0000

0,0100

0,0200

0,0300

0,0400

0,0500

0,0600

0,0700

0,0800

0,0900

BF 1 2 3 <

b
re

a
ch

in
g

 w
h

a
le

s 
/ 

h
o

u
r 

o
f 

o
b

se
r
v

a
ti

o
n

adults calves



52 

wind strength. The observed distances from shore were significantly independent from the 

predicted values (df = 4, χ² = 25.417 and p = 0.00004) (table 06)  

BF Observed values Expected values df test statistic p-value 

BF 0 (no wind) 1.27 0 4 25.417 0.0000415 

BF 1 1.21 2     

BF 2 0.99 2     

BF 3 0.705 1     

BF 4 0.95 0       

Table 06 - stastistical results of chi-squared test for the dispersion. Observed values are medians 

distance from lee-ward shore at specific BF.  
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7.5. DISCUSSION 

7.5.1. Whale breaching in relation to wind strength 

A breach is a sudden jump out of the water, taking up to two thirds of a whale’s body out of 

the water (Sironi, 2004). A whale can breach once or repeatedly in a sequence of several 

breaches, and usually the last breaches in a sequence are shorter than the previous ones. 

Southern right whale breaching behaviour has been defined as the whale thrusting three-

quartrers of its body out of the water and landing onto its back with a large splash of water 

(Best, 2003). When performed by young calves it can be considered ‘play’ as it seems to 

lack any function. On the other hand, when displayed by adults, it can have more functions 

such as communication or it can also help the moulting process and the loss of whale lice, 

because small pieces of loose skin are frequently found floating in the vicinity of the area 

after a whale has breached (Best, 2003), so breaching can occur more during rough 

conditions because the rough sea surface may help to get rid of skin and lice as well. 

Wind on the surface of the sea generates noise (Kerman, 1988; Kuperman & Ingenito, 1980) 

and may possibly diminish the ability for whales to locate each other using vocalizations. 

The natural sound-producing mechanisms that have been proposed at frequencies between 

20 and 500 Hz are wave-turbulence interactions and oscillating bubble clouds (Cary and 

Bradley, 1985 in Medwin & Clay, 1997). Thus, the more bubbly water, the nosier it gets 

(Urick, 1983). The sound level also increases with increasing wind speed partly because 

there are more waves breaking simultaneously at higher wind speeds than at lower wind 

speeds (Medwin & Clay, 1997). That´s why we hypothesize that breaching may be a part of 

communication among whales. When the BF is on level 3, the crests of the waves begin to 

break which make more noise, so there is a strong correlation of noise with wind speed 

(Nichols, 1987 in Medwin & Clay, 1997).  

Analysis of the breaching of whales compared to BF showed significant correlation between 

choppy sea surface and positive recording of breaching behaviour. Adult whales breach in 

one third of cases (70.97%, n=22) when BF is on level 3 and more and in 19.35% (n=6) 

when BF was on level 2. This result supports the hypothesis that breaching may be a part of 

whale communication.  For future research of this possibility I suggest to focus on whale 

vocalizations. There is a need to study echolocation during various sea conditions as well as 

natural underwater noise (from waves etc.). Then compare the obtained data with breaching 

behaviour. If the hypothesis is right, the whales would breach more with the increasing level 

of underwater noise. 
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Our analysis on breaching of young whales – newborns (always occupied with their mothers) 

and juveniles showed no correlation between the sea condition and breaching behaviour as 

it is clearly seen in adult whales. For young whales, breaching may be part of play or they 

learn this behaviour from observing and copying their mothers. Mothers can be defined as a 

female that are sighted with a newborn offspring (Fujiwara et al., 2001). Juvenility begins 

when a young individual can survive the death of its mother and adulthood begins when 

sexual maturity is reached (Janson and van Schaik, 1993 in Sironi, 2004). 

A lot of mother/calf pairs can be seen very close to the shore in wind-protected bays in the 

evening doing all sort of behaviours like lobtailing or breaching. In these cases there is no 

correlation with sea surface or wind, it seems it is a part of play or learning behaviour, 

mothers often do the behaviour element first and the calf repeats it (author´s note).  

7.5.2. Influence of wind direction and speed to whale spatial dispersion  

Right whales are generally found in areas partly protected from wind and swell, off sandy 

beaches in shallow (mean 6 – 8 meters) waters. Calm waters with low swell and wind stress 

(chop) is an energetic benefit to whales, especially for mothers (lactation) and calves (energy 

conservation for growth). Calves may have difficulty surfacing to breathe in extremely rough 

waters (Thomas and Taber, 1984). Another benefit of calm wind-protected waters can be 

reduction of possibility of injury (Elwen & Best, 2004a) or also better communication 

between mother and calf as they can hear each other better where there is less wave activity 

(author´s note).  

The preferential occupation of partly swell protected areas even under apparently calm 

conditions is interesting. Protection from swell only is clearly important enough to strongly 

influence the distribution patterns of whales at this scale, and suggests that swell protection 

may be more important for whales than wind protection (Elwen & Best, 2004b). This 

preference of calm waters is not seen only in South African waters, but also in Argentina 

(Rowntree et al., 2001) and New Zealand (Patenaude, 2003). 

When the sea surface is calm from waves, it might be necessary for whales to be in protected 

areas but not necessarily close to the shore (< 2 km). But when the wind reaches a certain 

speed, i.e. BF = 3 (12 – 19 km/h, 7 – 10 knots), whales search for more protected waters and 

can be found less than 2 km from leeward shore. When NW winds blow, typically the whales 

can be found right outside the harbour (protected) – but when a strong SE blows, the whales 

move deep into Pearly Beach or go around Danger Point to Gansbaai (both protected). The 
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data could be a bit biased here as whales are harder to spot from the whale watching boat 

when the sea is rough and also the most of whale watching trips are cancelled, but we address 

this bias by standardizing the data by evaluating observation per observation hour at sea. 

As our results suggest, the whales are coming closer to leeward shores as wind strength 

increases when the wind is week (BF 1), they normally can be found  >1 km from the shore. 

When the wind is getting stronger (BF 2) they come closer at distance just around 1 km. At 

strong wind (BF 3 and 4) they come at distance  <1 km. This clear micro-shift in area 

dispersion may possibly show the need to hide from swells and wind chop. There are many 

benefits that can be found in this behavior. Whales do have to swim hard in waves, so they 

save energy by seeking calmer conditions, which is extremely important for females with 

calves. Adult whales also do not feed while in the nursery grounds so they need to save the 

energy for the migration to the feeding grounds. Calves can breathe more easily in calm 

waters and they probably can better communicate with their mothers as their vocalizations 

are not disturbed by noise from swells. 
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7.6. CONCLUSIONS 

Communication among whales is one of the most incredible things on Earth. They can hear 

each other for extremely long distances and it seems like they do not communicate only by 

echolocation, but also with specific behaviours. Breaching seems to be one of these 

communicative behaviours as whales probably use the noise from the splash generated by 

hitting the surface of the water with their enormous bodies as s signal to other whales that 

they are present. Our data supports this hypothesis as we showed how breaching behaviour 

in adults increased as wind speeds increase.  However, to prove this hypothesis, there is 

much more research that needs to be done. The key to this would be to finding out how 

whales vocalize in case of natural noise and their ability to hear themselves. We also need 

to protect their habitat against anthropogenic noise such as ship traffic. Right whales, 

especially northern right whales, are very inclinable to ship strikes and most of their 

mortality stems from these accidents. 

The annual migration of southern right whales to the coastal water and their dispersion there 

is highly predictable. However, the shift influenced by short-term wind changes in particular 

areas is not that clear. In our data, we found strong correlation between strong wind and 

whales approaching the leeward shore where they most probably seek out calm and swell 

protected waters. It is important for us because if we exactly know the whale dispersion we 

can apply conservation steps towards coastal waters in areas that have predictable or seasonal 

wind shifts. For example, it may decrease accidents where right whales become entangled 

in fishing gear by being able to properly place fishing gear outside of whale distribution 

areas, or it can give us an idea of how whales may cope with potential changes caused by 

anthropogenic climate change. 

The aims of this thesis were to explain some behavioural elements in relation to 

environmental changes and compare the dispersion in one particular area with wind strength. 

Although we manage to show correlations between the data and environmental changes and 

strong support for our hypotheses, there is much more research needed to clearly understand 

the lives of these magnificent animals. 
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9. Annex 

  

Map 01 – the dispersion of whale at BF = 0 (no wind) 

(source: Darrinward, 2014. Darrinward. [Online] Available at: http://www.darrinward.com/lat-

long/) 
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Map 02, 03 and 04 – the dispersion of whales at various BF when East wind blows 

(source: Darrinward, 2014. Darrinward. [Online] Available at: http://www.darrinward.com/lat-

long/) 
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  Map 05 and 06 – the dispersion of whales at various BF when South wind blows 

(source: Darrinward, 2014. Darrinward. [Online] Available at: http://www.darrinward.com/lat-

long/) 
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Map 07, 08, 09 and 10 – the dispersion of whales at various BF when Southeast wind blows 

(source: Darrinward, 2014. Darrinward. [Online] Available at: http://www.darrinward.com/lat-long/) 
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  Map 10, 11, 12 and 13 – the dispersion of whales at various BF when Southwest wind blows 

(source: Darrinward, 2014. Darrinward. [Online] Available at: http://www.darrinward.com/lat-

long/) 
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Map 14, 15 and 16 – the dispersion of whales at various BF when West wind blows 

(source: Darrinward, 2014. Darrinward. [Online] Available at: http://www.darrinward.com/lat-

long/) 
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Map 17, 18, 19 and 20 – the dispersion of whales at various BF when Northwest wind blows 

(source: Darrinward, 2014. Darrinward. [Online] Available at: http://www.darrinward.com/lat-

long/) 



 

 

  

Fig. 30 – the legend of maps 21 - 26 

(source: www.velryba.ipeople.cz) 



 

 

Map 21 and 22 – the dispersion of whales in various BF when South and Southwest wind blows 

(source: www.velryba.ipeople.cz) 



 

 

  

Map 23 and 24 – the dispersion of whales in various BF when West and Northwest wind blows 

(source: www.velryba.ipeople.cz) 



 

  

Map 25 and 26 – the dispersion of whales in various BF when West and Northwest wind blows 

(source: www.velryba.ipeople.cz) 



 

  

Fig. 31 - Distribution of Southern Right Whale according to IUCN Red List  

(source: http://www.iucnredlist.org/details/8153/0) 



 

  

Fig. 32 – the whale watching photo identification table 

(source: Best, 2003. Whale Watching in South Africa) 



 

 

 

  

Fig. 33 – data sheet anex 

(source: Dyer Island Conservation Trust) 

Fig. 34 – whale tail 

(photo: Petra 

Nevečeřalová) 



 

  

Fig. 35 and 36 – lobtailing behaviour of Southern Right whale generating big splash 

(photo: Petra Nevečeřalová) 



 

 

Fig. 37 and 38 – breaching of Southern Right Whale and Sailing behaviour 

(photo: Dyer Island Conservation Trust) 


