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Executive Summary 

In 2013, New Zealand’s South Taranaki Bight (STB) region was hypothesized to be a foraging 

ground for blue whales, overlapping with New Zealand’s most industrially active marine region 

with oil and gas extraction and survey effort, shipping traffic, fishing effort, and a proposed 

seabed mine. In the first dedicated study of blue whales in New Zealand waters, this hypothesis 

was confirmed during a short survey in 2014 and further explored in 2016. We launched our 

second comprehensive blue whale survey between 2 and 21 February 2017. Nine days of vessel-

based survey effort covered 1,678 km and yielded 32 blue whale sighting events consisting of 68 

individual whales. Most blue whale sightings were made north of Farewell Spit, in the plume of 

cold, upwelled water which originates off of Kahurangi point. This is in contrast to the 

distribution of blue whale sightings made during our 2016 survey, when most sightings were 

made off the northwest coast of the South Island. The difference in distribution between years is 

likely due to the strong El Niño conditions that characterized 2016, causing warm surface 

temperatures across the region. During the 2017 survey, we collected 87 CTD casts and 91 hours 

of hydroacoustic data on blue whale prey density and distribution. These oceanographic data will 

be used to further our understanding of the relationship between blue whales and their 

environment, allowing for increased predictability of blue whale distribution patterns.  

Supporting the hypothesis that the STB is a blue whale foraging ground, we observed foraging 

behavior and captured aerial video footage of surface lunge feeding behavior on swarms of krill. 

Additionally, we observed three mother and calf pairs, which lends further evidence that the STB 

is used for nursing and calf-rearing. The photo-identification analysis of ~10,000 photos captured 

during the 2017 survey identified that 42 individual blue whales were observed during the field 

season, including eight individuals which were observed more than once. One individual blue 

whale was previously observed in the STB during 2016. With all blue whale photo-identification 

records of individuals observed in New Zealand waters compiled, our catalog now consists of 

140 whales. Through genetic, stable isotope, and hormone analysis of 23 tissue biopsy and 9 

fecal samples collected from blue whales, we will continue to examine the population structure, 

foraging ecology, and health of these animals. Additionally, unmanned aerial system (UAS, 

a.k.a. “drone”) flights over 26 individual blue whales will be used for photogrammetry analysis 

to document individual morphometrics (length, girth, health, and reproductive status).   

Three years of field research in the STB region of New Zealand have yielded a multifaceted and 

robust dataset that will allow us to address pressing knowledge gaps regarding distribution and 

residency patterns, population connectivity, habitat use, and health of this little-studied blue 

whale population. Given the continued growth and interest in New Zealand’s offshore resources, 

this work is essential and timely. Already, data collected during this project has been requested 

by the New Zealand Environmental Protection Authority’s Decision Making Committee to aid in 

the decision-making process regarding Trans-Tasman Resources Ltd.’s proposed seabed mining 

operation in the STB. With the progression of this research project into an analysis phase we will 

continue to build a robust understanding of blue whale ecology in the region, allowing us to 

provide environmental decision makers in New Zealand with the needed information on blue 

whale ecology and biology to effectively manage potential anthropogenic threats.  



Background 

A hypothesis was put forward by Torres 

(2013) that the South Taranaki Bight 

(STB) region of New Zealand is an 

important foraging ground for blue 

whales (Balaenoptera musculus sp.). This 

hypothesis was based on (1) recent 

opportunistic and marine mammal 

observer (on seismic surveys) sightings of 

blue whales in the STB, (2) historical 

sightings of blue whales in the STB from 

Soviet and Japanese whaling records, (3) 

stranding records of blue whales around 

New Zealand, and (4) oceanographic 

studies in the STB documenting regional 

upwelling events, that cause high 

productivity (Shirtcliffe et al. 1990), and 

lead to large aggregations of krill 

(Nyctiphanes australis), a known blue 

whale prey item in the Australasian region 

(Gill 2002).  

The following year in 2014, a pilot research expedition confirmed this hypothesis by observing 

blue whales in the STB, and documenting evidence of foraging (Torres et al. 2015). 

Additionally, genetic analysis of tissue samples collected during the 2014 survey determined 

New Zealand blue whales to be most genetically similar to Australian ‘pygmy’ blue whales (B. 

m. brevicauda), yet a new haplotype was documented. A full, comprehensive field effort was 

launched between 20 January and 10 February 2016 to collect blue whale spatio-temporal 

distribution, behavioral, and photo-identification data, oceanographic and prey data, and to 

deploy a five-unit hydrophone array to record blue whale vocalizations in the STB for a two-year 

period. Behavioral observations during the 2014 and 2016 field seasons included foraging, 

nursing, and racing. Blue whale photos were compared between the 2014 and 2016 field seasons, 

and to 13 other catalogs from New Zealand waters as well as three catalogs from Australian 

waters and one from Antarctic waters. Photo-identification analysis found that seven individuals 

were re-sighted in multiple years within New Zealand waters including one between the 2014 

and 2016 field seasons, and no photographic matches were made to whales sighted in Australian 

or Antarctic waters. Genetic analysis of the 2014 and 2016 biopsy samples and tissue samples 

collected from beach cast blue whales in New Zealand found that although haplotype frequencies 

did not differ significantly between the New Zealand samples and published frequencies from 

Australian blue whales (LeDuc et al. 2007, Attard et al. 2015), the New Zealand population has a 

significantly lower haplotype diversity, indicating a small and bottlenecked population. Blue 

whale calls were detected by the hydrophone array on 99.7% of the days between January and 

November 2016, and included blue whale feeding and breeding vocalizations. Together, all of 

Figure 1.  A map of New Zealand, with the South Taranaki 

Bight (STB) region delineated by the black box. 



the aforementioned preliminary results suggest that New Zealand pygmy blue whales may 

comprise a unique population that may be resident in New Zealand waters year-round.  

Many questions remain unanswered regarding this blue whale population including their spatio-

temporal distribution patterns across the region, residency rates, abundance, behavior patterns, 

and population connectivity. Addressing these knowledge gaps is of significant conservation 

management concern, and the STB region is of particular interest as it is New Zealand’s most 

industrial marine region. There are active oil and gas extraction platforms, and ongoing seismic 

survey efforts to explore for more oil and gas reserves. Busy vessel traffic frequents the STB 

with multiple major ports in the region and the neighboring major shipping channel of the Cook 

Strait. Additionally, the STB is the site of a proposed contentious seabed mine, whereby Trans-

Tasman Resources Ltd. is proposing to extract 50 million tons of iron sands from the seafloor 

each year over a 35-year period (http://www.epa.govt.nz/EEZ/whats-going-on/current-

applications/ttr-2016/Pages/default.aspx). Hearings for the permit application case are currently 

ongoing, and the New Zealand Environmental Protection Authority Decision Making Committee 

is anticipated to make their decision by the end of May 2017. Throughout the permit application 

hearings, data acquired through our research efforts have been requested to aid in the decision-

making process. Understanding distribution and residency patterns, population connectivity, 

habitat use, and health of this little-studied blue whale population is critical for the evaluation of 

the potential impacts they may face from the aforementioned industrial activities.  

 

Figure 2. A blue whale surfaces in front of an oil rig in the South Taranaki Bight. Photo taken during 2017 

fieldwork by Kristin Hodge. 

 

http://www.epa.govt.nz/EEZ/whats-going-on/current-applications/ttr-2016/Pages/default.aspx
http://www.epa.govt.nz/EEZ/whats-going-on/current-applications/ttr-2016/Pages/default.aspx


Objectives 

Between 2 and 21 February 2017, we carried out our second comprehensive field effort in the 

STB, during which time we collected a second consecutive year of data to address the following 

primary objectives: 

 Determine the spatial and temporal distribution of blue whales in the region and describe 

how habitat varies relative to whale distribution in order to improve predictability of blue 

whales. 

 Quantify the significance of the STB foraging ground by addressing how often 

individuals re-occur in STB region and how long individuals are resident in the STB 

region.  

 Estimate the abundance of blue whales that use the STB region and what proportion of 

New Zealand blue whales feed in the area. 

 Describe the population connectivity and trend of this blue whale population to better 

understand the population’s reproductive capacity and if the population is stable, 

increasing, or decreasing. 

 

All research was conducted under New Zealand Department of Conservation permits 45780-

MAR and AEC287. 

 

Methods 

The research platform for all field efforts in 2017 was a 19.2 m vessel, the R/V Star Keys 

(Western Work Boats), equipped with oceanographic sampling capabilities, a flying bridge for 

observational work, and a 3.5 m RHIB tender with an outboard engine for greater 

maneuverability (Figure 3). Fieldwork was conducted between 2 and 21 February 2017, and all 

scientists and crew lived aboard the research vessel for the duration of the fieldwork. Fieldwork 

consisted of survey effort for blue whales, oceanographic sampling, collection of hydroacoustic 

backscatter data on prey availability, behavioral observations of whales, collection of photo-

identification data, skin and blubber biopsy sampling, unmanned aerial system (UAS, a.k.a. 

“drone”) flights over whales for photogrammetric data collection, and opportunistic collection of 

blue whale fecal samples and krill.  



Figure 3. Researchers aboard a) the R/V Star Keys (photo by Leigh Torres), and b) the RHIB used for maneuvering 

close to the whales (photo by Dawn Barlow). 

Blue whale survey effort: Prior to each survey day, daily images of sea surface temperature 

(SST) and chlorophyll-a (chl-a) were assessed to locate areas of upwelled water and high surface 

productivity, and survey effort was directed toward those areas or to areas previously 

unsurveyed. Survey effort was conducted on days with suitable weather conditions (Beaufort Sea 

State < 5). Survey effort was conducted at 8 knots, with one observer posted on the port and 

starboard sides of the flying bridge and one in the center (Figure 4). Additional observers 

surveyed the entire area. Depth and surface water temperature were recorded continuously 

during survey effort. Weather conditions were updated at the start of survey effort, every 45 

minutes while on survey, and as weather changed. 

Figure 4. Kristin Hodge (L) and Dawn Barlow (R) scan for blue whales from the flying bridge of the R/V Star Keys. 

Photo by Leigh Torres. 

Oceanographic and prey sampling: Profiles of water column depth, 

temperature, salinity and fluorometry were recorded using a Sea-Bird 

microCAT (SBE 911plus) Conductivity, Temperature and Depth 

(CTD) sensor that was lowered at a rate of 1 m/s until approximately 

10 m off the bottom (Figure 5). CTD casts were performed at the start 

and end of survey, approximately every hour while on survey, and at 

all blue whale sightings.  

Hydroacoustic backscatter data were recorded 

while on survey using a Simrad EK60 

echosounder (Simrad ES120-7DD splitbeam 

transducer, 120kHz transceiver, 250 W, 1.024 

ms pulse length, 0.5 s ping rate) mounted on a 

a b 

Figure 5. Crew members 

Spock and Jason 

(Western Work Boats) 

deploy the CTD from the 

R/V Star Keys. Photo by 

Leigh Torres. 



custom-manufactured pole and deployed 1.45 m below the vessel (Figure 6). The RHIB tender 

was utilized to collect photo-identification and biopsy data during blue whale sightings when 

conditions permitted, allowing the main research vessel to collect hydroacoustic data 

concurrently during the sighting.  

Figure 6. The transducer pole in the water off the R/V Star Keys (left) deployed with the echosounder to collect prey 

availability data, including this image (right) of krill swarms near feeding blue whales. Photo by Leigh Torres. 

Photo-identification and biopsy sample collection: Photo-identification images of the left and 

right sides of each blue whale were captured whenever possible. After effort was spent on 

photography, biopsy was initiated, with simultaneous photography effort to identify sampled 

whales (Figure 7). Biopsy samples were collected from the bow of the R/V Star Keys or from the 

RHIB tender, depending on the conditions.  

Figure 7. Left: Kristin Hodge, Mike Ogle, and Dawn Barlow capture photos of a blue whale from the flying bridge 

of the R/V Star Keys. Photo by Leigh Torres. Right: The RHIB tender approaches a blue whale for photographs and 

biopsy sample collection. Photo by Kristin Hodge.  

Skin and blubber biopsy samples were collected using a lightweight biopsy dart (Figure 8) fired 

from a Paxarms biopsy projector (Krutzen et al. 2002; New Zealand Department of Conservation 

permits Rnw/HO/2009/03; AEC225; AEC266). Samples of sufficient size were divided for 



genetic, hormone, and stable isotope analyses. All samples were either frozen at -20°C or stored 

in 90% ethanol, dependent on biological analysis.  

Figure 8. A biopsy dart makes contact with a blue whale. Photo by Leigh Torres.  

Videos of photo and biopsy sample collection can be viewed here: 

https://youtu.be/rlYxMXPmoSk  (from R/V Star Keys) and https://youtu.be/FvcxnhOAA14 (from 

RHIB tender).  

Photographs of blue whales were reviewed and grouped by individual within each sighting. 

Using unique pigmentation patterns on the sides of each animal and dorsal fin shape, the number 

of individuals documented during the field effort was determined.  

UAS flights: Behavioral observations as 

well as photogrammetry images of blue 

whales to derive metrics of body condition 

(length, width, health, pregnancy, lactation) 

were collected using a UAS (DJI Phantom 3 

or 4), which was launched from the aft deck 

of the research vessel when weather 

conditions and whale behavior were 

favorable (Figure 9). The UAS was then 

directed to the whale and flown at least 30 

m above the water over the whale with the 

camera in nadir (Figure 10). For calibration 

purposes, the UAS was flown above an 

object of known length (a 2 m-long board 

deployed over the stern of the research 

vessel) before each flight at variable 

altitudes. Once behavioral observations and 

satisfactory images for photogrammetry 

were obtained, the UAS was retrieved. Figure 9. Leigh Torres retrieves the UAS on the aft deck of 

the R/V Star Keys. Photo by Dawn Barlow.  

https://youtu.be/rlYxMXPmoSk
https://youtu.be/FvcxnhOAA14


 

Figure 10. Example image from a UAS flight over two blue whales. UAS piloted by Todd Chandler.  

Fecal sample collection: A fine-mesh (300µm) dip net was used to collect fecal and krill samples 

from surface waters opportunistically when material was observed (Figure 11). Sample materials 

were placed in sterilized plastic jars and frozen.  

 
Figure 11. Left: Blue whale fecal matter floating momentarily at the surface of the water before dissipating. Photo 

by Kristin Hodge. Right: Leigh Torres collects a fecal sample from the RHIB. Photo by Dawn Barlow.  

 

 

 

 

 

 

 

 



Results 

Survey effort during the 2017 season covered a large portion of the STB region. Blue whale 

sightings were mostly concentrated within the central region of the STB, with a few whales also 

observed in the western region of the study area, off of Kahurangi Point (Figure 12). Group size 

ranged from 1-13 animals in each sighting.  

Figure 12. Overview map of blue whale survey effort in the South Taranaki Bight (STB). Blue whale sightings are 

represented by yellow circles. Locations of hydrophones, oil & gas platforms, and the proposed mine are also 

illustrated.  

Effort and data collection highlights from the February 2017 field season include the following: 

 Nine survey days conducted between 3 and 21 February 2017, with 1,678 km surveyed 

for blue whales. 

 32 blue whale sightings were recorded, with an estimated 68 individuals observed. 

 Nearly 10,000 photographs were collected, as well as 23 tissue biopsy and 9 fecal 

samples from blue whales.  

 42 individual blue whales were observed during the field season, including eight 

individuals which were observed more than once and one individual that was previously 

observed in the STB during 2016. 

 With the addition of the individual whales identified in 2017, the photo-ID catalog for 

New Zealand blue whales now contains 140 unique individuals.  



 Photogrammetry images of 26 blue whales were collected using UAS. 

 Habitat and prey availability data were collected via surface temperature and depth data, 

from 87 CTD casts, and during 91 hours of hydro-acoustic survey.  

 11 sightings of common dolphins were also recorded, of an estimated 268 individuals. 

 2 sightings of pilot whales were also recorded, of an estimated 34 individuals. 

 3 sightings of killer whales were also recorded, of an estimated 5 individuals. 

Blue whale sighting highlights 

The most commonly observed blue whale behavior during our survey effort was foraging. This 

behavior was characterized by whales staying in one area, diving and changing direction 

frequently, and occasionally lunging at the surface. Krill patches were also evident in the surface 

waters and on the echosounder display. During surface lunges, the pectoral fin and fluke were 

usually visible above the water, and sometimes the throat pleats were visible as well. 

Additionally, we observed surface lunge behavior from video footage captured by the UAS 

(Figure 13). During this sequence, the whale approached a dense patch of krill (N. australis), 

rolled on its left side, and then rolled completely onto its right side to lunge and engulf the krill. 

The whale subsequently swam past numerous patches of krill that were smaller in size without 

lunging at them. 

 

Figure 13. Aerial image of a blue whale surface lunge feeding. The krill patch is also visible in this image, and the 

species of krill is presumed to be N. australis. UAS piloted by Todd Chandler.  

To our knowledge, this is the first aerial footage to capture surface lunge feeding behavior in a 

blue whale. Full video of this lunge feeding event can be viewed here:  

https://www.youtube.com/watch?v=YARe1etnNZE&t=21s  

https://www.youtube.com/watch?v=YARe1etnNZE&t=21s


As in past field seasons, blue whale mother/calf pairs were documented in the STB (Figure 14). 

In 2017, three mother/calf pairs were observed, including one pair that was seen in three separate 

sightings spanning two survey days.  

 
Figure 14. Left: Aerial image of a blue whale mother/calf pair captured by the UAS. UAS piloted by Todd 

Chandler. Right: A blue whale mother/calf pair surface in front of Farewell Spit. Photo by Kristin Hodge.  

Distribution overview 

During the 2017 field season, the majority of blue whale sightings were made north and 

northeast of Farewell Spit. These sightings were located within and around the plume of cold, 

upwelled water that originates off of Kahurangi point and curves up and around Farewell Spit 

and into the STB (Shirtcliffe et al. 1990).  

A notable difference in blue whale habitat use patterns between survey years is evident from a 

preliminary comparison of survey effort and distribution patterns. The 2016 season was 

characterized by a strong El Niño event that caused elevated water temperatures across the 

region (up to 10°C warmer than in 2014 or 2016; Figure 15), and the majority of blue whale 

sightings were off the west coast in 2016. In contrast, the oceanographic conditions during the 

2017 field season were more similar to the 2014 conditions recorded, and the distribution of blue 

whale sightings were likewise more similarly distributed in the central region of the STB (Figure 

15).  



Figure 15. A comparison of satellite images of sea surface temperature (SST) in the STB region between late 

January 2014, early February 2016, and late January 2017. White circles on each image denote where the majority 

of blue whales were encountered.  

 

Discussion 

This research program represents the first dedicated study of blue whales in New Zealand, and 

the 2017 field season marks our third year of field work. The dataset obtained through these field 

efforts is multifaceted and robust, and will be used to address several knowledge gaps regarding 

the ecology and biology of blue whales in New Zealand. Considering the strong El Niño 

conditions that characterized 2016, it is especially valuable to have data from 2017 for 

comparison, and this will allow us to investigate how blue whale distribution varies with climatic 

conditions.  

Through the multiple data streams we have collected and examined, a story is beginning to 

emerge that these blue whales form a unique New Zealand population that may be resident year-

round within New Zealand waters. Sightings have been reported in New Zealand during all 

months of the year, individual whales have been re-sighted between years, and although New 

Zealand blue whales are genetically similar to the Australian population, they appear to represent 

an isolated, smaller and more genetically bottlenecked population of their own.  

The management applications of this work are numerous. Blue whales utilize the STB for 

foraging, nursing, and possibly breeding and therefore share this space with industrial activity in 

the region. With ongoing oil and gas extraction, frequent seismic survey effort, busy shipping 

traffic, and a landmark proposal for a seabed mine, increased knowledge and predictability of 

blue whales in the region is both important and timely. It is critical that anthropogenic activities 

in the STB region are carefully considered and managed to avoid direct, indirect and cumulative 

impacts on blue whales. The efficacy of this management process is dependent on robust and 

well-directed science. Due to their enormous size, fully aquatic lifestyle and zooplankton diet, 

blue whales have the highest prey demands of any predator that ever existed (Williams et al. 

2001). To survive, blue whales must have access to reliable foraging grounds to feed on dense 

prey aggregations. To ensure the protection of these endangered animals and their habitat, it is 

imperative that comprehensive analyses are undertaken to generate estimates of blue whale 

 



abundance, residency, distribution, and habitat use in the STB region. Through our efforts on this 

project, we now have a comprehensive dataset needed to address these existing knowledge gaps. 

We recommend that an effective management strategy for the STB region should embrace the 

concepts of dynamic marine protected areas. Blue whale distribution in the STB region is 

certainly not static—this is evident by the shifts in blue whale distribution patterns between our 

three years of survey effort. Rather, blue whale presence and abundance in the STB region are 

driven by environmental conditions resulting in spatial and seasonal distribution patterns (e.g., 

Gill et al. 2011). By determining the ecological patterns that influence blue whale ecology in 

New Zealand, we will enable managers to establish marine reserves within the region that are 

temporally dynamic. This dynamic approach can enable effective protection of whales and their 

habitat by limiting industrial activities, such as seismic survey, drilling, and fast vessel traffic, 

when and where whales are expected. For such a management strategy to be effective, it must be 

based on robust science and implemented with the support of all stakeholders, including industry 

representatives. It is our hope that this can become a reality through our work. 

 

Media coverage 

The relevance of this project to the Environmental Protection Authority hearings regarding 

Trans-Tasman Resources Ltd.’s permit application for a seabed mine in the STB gained some 

press coverage immediately following our fieldwork.  

The UAS video footage of the blue whale lunge feeding event was initially released by Oregon 

State University along with a full press release.  

Just one week after the release of the video it has over half a million views, and has been shared 

and covered by National Geographic, the Washington Post, The New Zealand Herald, The 

Oregonian, Stuff, Daily Mail, and Huffington Post, among numerous other news outlets.  

Additionally, seven blog posts were written for the GEMM Lab blog site throughout the field 

season, which receive over 3000 reads.  

Appendix A includes a list of web links to many of the press items.  

 

Upcoming research plans 

With mounting evidence that blue whales spend a significant amount of time in the STB, and 

potentially represent a distinct New Zealand population with strong residency patterns, a robust 

abundance estimate of this blue whale population is critical for management purposes. Using 

both photo-identification and genetics data, we intend to produce capture-recapture abundance 

estimates for blue whales in the STB region and in New Zealand waters.  

Genetic analysis will continue for the biopsy and fecal samples collected during the 2017 field 

season, and 2017 samples will be compared with the results obtained from the 2014 and 2016 

field seasons.  

http://www.epa.govt.nz/EEZ/whats-going-on/current-applications/ttr-2016/Pages/default.aspx
http://www.stuff.co.nz/national/89684934/massive-blue-whale-population-found-in-proposed-seabed-mining-area
https://www.youtube.com/watch?v=YARe1etnNZE&t=3s
http://oregonstate.edu/ua/ncs/archives/2017/apr/new-video-shows-how-blue-whales-employ-strategy-feeding
http://news.nationalgeographic.com/2017/04/blue-whale-krill-feeding-habits-drone-video/
https://www.washingtonpost.com/video/national/health-science/watch-a-blue-whale-lunge-feeding/2017/04/19/2874f7b0-251b-11e7-928e-3624539060e8_video.html
http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=11840958
https://www.youtube.com/watch?v=VnkC8YF3_H4
https://www.youtube.com/watch?v=VnkC8YF3_H4
http://www.stuff.co.nz/travel/news/91696184/scientists-capture-rare-footage-of-blue-whales-feeding-off-coast-of-new-zealand
http://www.dailymail.co.uk/sciencetech/article-4423268/Drone-films-blue-whale-turning-eat-krill.html
http://www.huffingtonpost.com/entry/blue-whale-krill_us_58f70469e4b029063d35147a
http://blogs.oregonstate.edu/gemmlab/?cat=712807


The hydrophone array will record blue whale vocalizations through early 2018, with a 

turnaround scheduled for June 2017 to recover data and replace battery supplies. The acoustic 

analysis from the hydrophone array will continue as the next portion of the data are recovered. 

Once the full two-year dataset is in-hand, we will investigate spatial and temporal patterns of 

blue whale call detection. Additionally, we will investigate relative call density in relationship to 

the sources and levels of ambient anthropogenic noise present in the STB soundscape.  

We are currently processing the UAS images from 2016 and 2017 for photogrammetric analyses. 

With this photogrammetric analysis, we will assess the health and reproductive status of these 

whales (e.g., malnourished, pregnant, lactating).  

Hormone analysis (progesterone, testosterone, cortisol) of both blubber and fecal samples is 

underway through collaboration with colleagues at the Seattle Aquarium. We will assess how 

hormone levels vary between years and demographic and health status of individuals. The 

assessment of cortisol levels will allow us to evaluate stress levels in sampled blue whales; The 

pairing of cortisol levels with other hormone levels, morphometric data from photogrammetry 

analysis, environmental conditions from oceanographic data collection, and ambient noise data 

from the hydrophone array will allow us to identify potential contributors to elevated stress, such 

as pregnancy, seismic survey noise, or malnourishment.  

Stable isotope analysis will continue on the blue whale biopsy samples and krill sample collected 

in 2017. The δ15N and δ13C values will be compared with the 2014 and 2016 data to investigate 

the differences in foraging ecology between years.  

Blue whale species distribution models (SDMs) will be generated to better understand New 

Zealand blue whale ecology and to enhance predictability of occurrence across the region. SDMs 

will be generated at two different scales: (1) within the STB region, and (2) across the New 

Zealand Exclusive Economic Zone (EEZ). Using the oceanographic and hydroacoustic prey data 

collected in situ during our three seasons of survey effort in the STB, we will develop a fine-

scale SDM of blue whale habitat use in the STB relative to oceanographic patterns (e.g., water 

temperature, mixed layer depth, maximum fluorescence) and prey availability (e.g., krill density, 

depth, and patch size). Remotely sensed measurements of SST and chl-a will also be 

incorporated into this SDM to assess relevance and contribution at this fine spatial and temporal 

scale relative to the larger scale New Zealand wide SDM based solely on remotely sensed data 

and using all blue whale sighting records (opportunistic and systematic). Through these multi-

scale SDMs we aim to enhance the predictability of blue whale distribution in the STB and 

across the New Zealand EEZ to improve conservation management decisions regarding 

industrial and other anthropogenic activities, including climate change. 
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and Christopher T. Tessaglia-Hymes and Edward James Moore III from the Bioacoustics 

Research Program at Cornell University. 

 

References 

Attard CRM, Beheregaray LB, Jenner KCS, Gill PC, Jenner MM, Morrice MG, Teske PR, Mo 

LM (2015) Low genetic diversity in pygmy blue whales is due to climate-induced 

diversification rather than anthropogenic impacts. Biol Lett 11:5 pp. 

Gill P (2002) A blue whale (Balaenoptera musculus) feeding ground in a southern Australian 

coastal upwelling zone. J Cetacean Res Manag 4:179–184 

Gill PC, Morrice MG, Brad P, Rebecca P, Levings AH, Michael C (2011) Blue whale habitat 

selection and within-season distribution in a regional upwelling system off southern 

Australia. Mar Ecol Prog Ser 421:243–263 

Krutzen M, Barre LM, Moller LM, Heithaus MR, Simms C, Sherwin WB (2002) A biopsy 

system for small cetaceans: Darting success and wound healing in Tursiops SPP. Mar 

Mammal Sci 18:863–878 

LeDuc RG, Dizon  a. G, Goto M, Pastene L a., Kato H, Nishiwaki C a., LeDuc C a., Brownell 

RL (2007) Patterns of genetic variation in Southern Hemisphere blue whales and the use of 

assignment test to detect mixing on the feeding grounds. J Cetacean Res Manag 9:73–80 

Shirtcliffe TGL, Moore MI, Cole AG, Viner AB, Baldwin R, Chapman B (1990) Dynamics of 

the Cape Farewell upwelling plume, New Zealand. New Zeal J Mar Freshw Res 24:555–

568 

Torres LG (2013) Evidence for an unrecognised blue whale foraging ground in New Zealand. 

New Zeal J Mar Freshw Res 47:235–248 

Torres LG, Gill PC, Graham B, Steel D, Hamner RM, Baker S, Constantine R, Escobar-Flores P, 

Sutton P, Bury S, Bott N, Pinkerton M (2015) Population, habitat and prey characteristics of 

blue whales foraging in the South Taranaki Bight, New Zealand. 

Williams TM, Haun J, Davis RW, Fuiman LA, Kohin S (2001) A killer appetite: Metabolic 

consequences of carnivory in marine mammals. In: Comparative Biochemistry and 

Physiology - A Molecular and Integrative Physiology.p 785–796 

 

 

 

 

 

 



Appendix A: Web links to media coverage of blue whale research during the 2017 field effort 

http://www.stuff.co.nz/national/89684934/massive-blue-whale-population-found-in-proposed-

seabed-mining-area  

http://oregonstate.edu/ua/ncs/archives/2017/apr/new-video-shows-how-blue-whales-employ-

strategy-feeding  

http://news.nationalgeographic.com/2017/04/blue-whale-krill-feeding-habits-drone-video/  

https://www.washingtonpost.com/video/national/health-science/watch-a-blue-whale-lunge-

feeding/2017/04/19/2874f7b0-251b-11e7-928e-3624539060e8_video.html  

http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=11840958  

http://www.stuff.co.nz/travel/news/91696184/scientists-capture-rare-footage-of-blue-whales-

feeding-off-coast-of-new-zealand  

http://www.dailymail.co.uk/sciencetech/article-4423268/Drone-films-blue-whale-turning-eat-

krill.html  

http://www.huffingtonpost.com/entry/blue-whale-krill_us_58f70469e4b029063d35147a 

http://www.smithsonianmag.com/smart-news/cool-video-shows-blue-whale-nomming-krill-

180962974/  

http://www.fox13news.com/trending/249563032-story 

http://mashable.com/2017/04/19/drone-footage-blue-whale-feeding/#AKKOL3c0zkqa  

http://www.stuff.co.nz/national/89684934/massive-blue-whale-population-found-in-proposed-seabed-mining-area
http://www.stuff.co.nz/national/89684934/massive-blue-whale-population-found-in-proposed-seabed-mining-area
http://oregonstate.edu/ua/ncs/archives/2017/apr/new-video-shows-how-blue-whales-employ-strategy-feeding
http://oregonstate.edu/ua/ncs/archives/2017/apr/new-video-shows-how-blue-whales-employ-strategy-feeding
http://news.nationalgeographic.com/2017/04/blue-whale-krill-feeding-habits-drone-video/
https://www.washingtonpost.com/video/national/health-science/watch-a-blue-whale-lunge-feeding/2017/04/19/2874f7b0-251b-11e7-928e-3624539060e8_video.html
https://www.washingtonpost.com/video/national/health-science/watch-a-blue-whale-lunge-feeding/2017/04/19/2874f7b0-251b-11e7-928e-3624539060e8_video.html
http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=11840958
http://www.stuff.co.nz/travel/news/91696184/scientists-capture-rare-footage-of-blue-whales-feeding-off-coast-of-new-zealand
http://www.stuff.co.nz/travel/news/91696184/scientists-capture-rare-footage-of-blue-whales-feeding-off-coast-of-new-zealand
http://www.dailymail.co.uk/sciencetech/article-4423268/Drone-films-blue-whale-turning-eat-krill.html
http://www.dailymail.co.uk/sciencetech/article-4423268/Drone-films-blue-whale-turning-eat-krill.html
http://www.huffingtonpost.com/entry/blue-whale-krill_us_58f70469e4b029063d35147a
http://www.smithsonianmag.com/smart-news/cool-video-shows-blue-whale-nomming-krill-180962974/
http://www.smithsonianmag.com/smart-news/cool-video-shows-blue-whale-nomming-krill-180962974/
http://www.fox13news.com/trending/249563032-story
http://mashable.com/2017/04/19/drone-footage-blue-whale-feeding/#AKKOL3c0zkqa

