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Abstract 
 Studies have shown that some cetacean species 
may immediately benefit from climate change, however, 
most point to long term negative impacts for many    
species. The Bay of Fundy is an important summer/fall 
habitat for up to 12 cetacean species that depend on its 
rich biodiversity for food and as a nursery for their 
young. St. Mary’s Bay (Nova Scotia, Canada), located at 
the mouth of the Bay of Fundy, is a long, narrow bay 
that has seen little cetacean activity for decades.         
Interestingly, in the Fall of 2016, 4 humpback whales 
(Megaptera novaeangliae) were seen feeding in the bay 
on large schools of fish and performing aerial displays 
which lasted for 3 weeks. Evidence points towards the 
local water temperature being warmer than usual, and 
anecdotal evidence of increased numbers of herring in 
the bay, as explanations for these unusual cetacean     
activities. These events suggest undocumented signs of 
climate change and regional cetacean expansion. These 
foraging changes may increase interactions between   
cetaceans and humans both hunting for the same fish 
stocks, which may result in more whale entanglement in 
fishing gear. As climate change is increasing at an 
alarming pace, it is critical to document new habitat use 
by cetaceans and how this may affect human/cetacean 
interaction within smaller habitats such as St. Mary’s 
Bay. Knowledge from local biologists, citizen scientists 
and fishers will help clarify whether the effects of      
climate change on new habitats used by cetaceans is 
beneficial and for how long. [JMATE 2017; 9(1):13-17]  
 
Keywords: Climate Change, Ecology, Whales, Feeding, Habitats, 
Humpback  
 

 

 Introduction 
 Scientifically, climate change has finally been  
accepted as reality whether or not it is a natural        
phenomenon or caused by human related activities. Its 
effects will be wide ranging and affecting untold     
number of species (5,11). These effects are difficult to 
directly measure as ecological systems are filled with 
untold numbers of inextricably linked relationships that 
are nearly impossible to quantify, measure, or            
understand (7). The various marine ecosystems are 
some of the most valuable, vulnerable, and complicated      
natural systems which are also heavily used by humans, 
which places them under further stress (7).  
 As top predators within these complex marine 
ecosystems, marine mammal species play an important 
role in maintaining the health of the various habitats that 
they frequent, with the result that any loss or change of 
habitat will not only affect these predatory species     
directly but will ripple throughout various ecological 
systems (3). Numerous studies have directly or          
indirectly suggested impacts of climate change within 
certain marine mammal species (ie. whales & seals) 
(7,10). Due to oceanic temperature changes alone,     
numerous marine habitats will drastically change, which 
will result in the endemic marine mammal species (ie. 
whales, seals) to either quickly adapt or move to more 
habitable environment (4,10). It has been reported that 
climate change will also affect the health of Arctic    
marine mammals depending upon the species being       
discussed and that infectious diseases will emerge and 
affect cetaceans differently depending upon their habitat 
(estuarine/inshore versus pelagic) (6,8). Therefore, any 
new further information or research which reveals that 
marine species are moving to new habitats or adapting  
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to changing ecological conditions for survival may be 
a reflection of climate change impacts. 
 
Observation of Humpback Whale Expansion Into A 
New Habitat 
 The Gulf of Maine and Bay of Fundy are            
important summer/fall habitats for up to 12 different  
cetacean species that depend on the rich biodiversity, 
found within these bodies of water, for food and as a 
nursery for their young (9). St. Mary’s Bay (Nova      
Scotia, Canada; 44°25’0”N, 66°6’0”W), located      
adjacent to the mouth of the Bay of Fundy, is a long, 
narrow bay that has seen little or no cetacean activity 
for several decades according to local knowledge. 
(Figure 1). During October 2016, a pod of 4 humpback 
whales (Megaptera novaeangliae) were seen            
performing aerial displays (breaching), feeding,      
pectoral fin slapping, and floating at the surface. This 
pod consisted of 3 large adults (possibly females) and 
1 smaller younger individual (possibly calf) was      
observed swimming/foraging. Large bubble rings were 
documented along with numerous out of water lunges. 
As well, large numbers of humpback whale prey fish, 
identified as herring (Culpea harengus), were seen  

jumping  out of the water as the whales were lunging. 
Additionally, porpoises (unable to identify the specific 
species) and diving birds such as the North Atlantic 
gannet (Morus bassanus) were also observed in the bay 
at this time. This activity lasted over 21 days while the 
weather was calm and surface temperatures were warm. 
The pod left the area when the unusually warm weather 
and calm conditions were replaced with the more typical 
cold, windy conditions. 
 On October 7, 2016, photographs and video foot-
age of these whales and their feeding were recorded. 
Fluke images of 3 of the 4 whales in the bay were     
captured and sent to a whale identification expert from 
Brier Island, Nova Scotia. Three whales were positively         
identified as Rhino (adult female), Leukos (adult        
female), and the 2016 calf of an adult female named 
Lace (Figure 2). The fourth whale which was seen      
accompanying the calf was thus presumed to be Lace. 
During the lunge feeding activity, Rhino was positively 
identified as one of the 4 whales in the group (Figure 3). 
Rhino and Leukos were observed in the waters of St. 
Mary’s Bay during that late afternoon swimming in the 
area identified by a star on Figure 1. During that time, 
Rhino and Leukos were performing shallow dives and 
moving in large circles, while Lace and her 2016 calf 
were observed closer to the shores of Church Point and 
Comeauville (Figure 1). After sunset, these whales 
came together and began to forage together, lunge feed-
ing as a group (Figure 3). During the observation        
period, only these 4 whales were in the specified area of 
the bay indicated in Figure 1.  
 
Discussion 
Climate Change Effects on Cetaceans 
 It has been reported that the effects of climate 
change on cetaceans and other marine mammals would 
include “changes in abundance, distributions, timing 
and range of migrations, community structure, prey 
abundance and distributions, changes in trophic         
relationships, reproductive success and, ultimately,    
survival.” (7). Some marine mammals may be able to 
adapt over long periods of time but generally most     
marine species will be stressed and survival would be in 
doubt (7). Unfortunately, it would seem that climate 
change effects will be occurring sooner than expected. 
Recently, it has also been published that the Antarctic 
ice mass alone will contribute more than a 1meter rise in 
sea level by the year 2100 at its present rate of melting 
thereby increasing any effects of climate change sooner  
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Figure 1. Map of St. Mary’s Bay with the star indicating the      
location of the humpback whale sightings on October 7, 2016. 
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 One factor affecting the possible survival of      
cetaceans is the availability of prey and where that prey 
may migrate to in response to climate change (4). As 
most research data supports the fact that fish prefer     
living in the water where the temperature is somewhat 
cool, it has been published that numerous species will 
migrate to other areas as ocean temperatures continue to 
rise (4). St. Mary’s Bay is a relatively shallow body of 
water (~70 meters) with the bottom water temperatures 
ranging between 11.5 to 130C, therefore any sudden  
temperature change will be felt sooner than in other 
deeper bodies of water (2). The humpback whale pod 
may have discovered a huge school of herring (as        
reported by local fishers) that were feeding upon late 
blooming zooplankton that had bloomed due to the     
unusually warmer water/air temperatures. The unusually 
warmer late fall water and air temperatures may have 
caused the herring, a major humpback whale prey food, 
to stay longer in the area, possibly creating a new      
feeding opportunity for the whales (1).  
 A recent report provided evidence of humpback 
whale redistribution into new feeding grounds between 
2011 and 2015 off the southwest coast of South Africa 
(12). Not only was the population size of these southern 
hemisphere humpback whales (between 20 to 200      
individuals) larger than average feeding groups, but their 
location in the waters off South Africa is unusual as 
these humpback whales are usually located in feeding 
grounds off the southern polar regions of Antarctica 
(12). The mechanism which stimulated the use of this 
new feeding ground is unclear. The authors speculated 
that changes in prey availability, or an increased      
abundance in the whale population may have caused the 
restoration of feeding strategies not previously observed 
in this southern hemisphere humpback whale population 
(12). Whether a similar phenomena of humpback whales 
finding a new feeding ground in St. Mary’s Bay as     
presented in this paper is unknown. 
 
Conclusion 
 When looking at larger species such as cetaceans, 
sudden shifts in habitat location or hunting for different 
prey may indicate an abundance of prey species, the prey  
species have relocated to new waters, or a combination  
of both. As discussed above, it is difficult to pin point 
the exact reason why cetaceans move into new feeding 
grounds. To date, the local population of fishers have not 
reported or seen cetaceans within the waters of St. 
Mary’s Bay for at least 30 years and cetacean strandings    

15 

a 

b 

rather than later (11). Therefore, cetaceans and other  
marine species will be facing climate change effects 
much sooner than previously postulated (7).  
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Figure 2. Names of the humpback whales which were identified by 
their flukes as observed in St. Mary’s Bay in October 2016.               
a) Humpback whale named Rhino, arrow pointing to growth on    
leading edge of fluke; b) Humpback whale named Leukos;                 
c) Humpback whale named Lace’s 2016 calf.  
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usually occur along the coastlines of the Bay of Fundy or 
Gulf of Maine. Herring are not usually located in St. 
Mary’s Bay during the fall period, but they were reported 
in high numbers via live acoustic surveys in late             
December 2016 (13). The reason for the high population 
of herring in St. Mary’s Bay during the fall of 2016        
remains unknown. It is plausible that a high prey         
availability in St. Mary’s Bay was available and was the 
motivation for these humpback whales, thus utilizing this 
bay as their feeding ground in the fall of 2016. Future 
studies will monitor St. Mary’s Bay to determine if the 
bay has indeed become a new feeding ground locale for 
humpback whales, other cetacean and marine species. 
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Figure 3. Photographic evidence illustrating feeding behaviours of humpback whales that were    
observed on October 7, 2016 in St. Mary’s Bay. a) Pair of humpback whales swimming around in      
circular formation rounding up fish (confirmed to be herring); b & c) lunge feeding displays of 4 
humpback whales, with possible calf-mother pair to the far left; d) Rhino performing a dive just after 
lunge feeding with other 3 whales, ID easily confirmed by presence of protruding scar tissue on 
leading edge of its left fluke (arrow). 
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