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1. Introduction

This report covers a recent exploration expedition, the Eastern Indian Ocean Blue Whale
Survey 2015 (EIOBWS2015), in the Eastern Indian Ocean on board RV Whale Song. The
authors sought to investigate the presence of cetaceans, in particular blue whales, in a
near box-shaped survey positioned in deep, offshore waters. The purpose of this
journey was to document the spatial and temporal distribution, if possible, of blue
whales, a largely oceanic species in the ocean basin of the eastern sector of the Indian
Ocean.

The Centre for Whale Research (Western Australia) Inc., crew aboard RV Whale Song,
namely Curt and Micheline Jenner proudly carried TEM (The Explorers Museum)
Pennant 2 on this exploratory voyage and are deeply honoured to report the findings.

2. Materials and Methods

2.1 Background

Shipboard surveys of cetaceans have been routinely conducted by scientists utilising
line transect surveys (Buckland et al. 2001) with visual searching (Holt, 1987; Buckland
et al, 1992; Wade & Gerrodette, 1993; Barlow, 1995; Schweder et al. 1996) as
undertaken on this voyage. Passive acoustic monitoring simultaneously, offers the
advantage of an elevated chance of animal detection (Gordon & Steiner, 1992; Leaper et
al. 1992) and with the possibility of a 75% higher chance of detecting acoustically than
visually (Payne, 1994) both aspects of detecting cetaceans were employed on this
exploration expedition.

Cetaceans undertake extremely long migrations between feeding and breeding grounds.
These annual migratory paths employed by humpback whales outlined in several
papers Chittleborough (1965), Dawbin (1966) in the Southern Hemisphere waters of
Australia and Katona & Beard (1990) and Perry et al. (1990) across Northern
Hemisphere regions, are well documented. Fin whales, a large baleen whale also
migrates across open oceans (Mackintosh & Wheeler 1929, Mackintosh 1966). Evidence
that blue whales must also undertake these extensive movements came from year-
round surveys in the Antarctic (Mackintosh 1966) indicating a rise and fall of baleen



whales consistent with migration. The extent of migrations by Antarctic blue whales in
the Indian Ocean has been of interest to the authors for many years. From recent work
by the authors on pygmy blue whales, a sub-species of blue whales, new understanding
of their migrations from summer feeding grounds in the Perth Canyon in Western
Australia to winter breeding grounds in the Banda Sea of Indonesia has been shown by
satellite tag data (Double et al, 2014).

Commercial whaling decimated Southern Hemisphere blue whale populations between
1904 and 1973 with whaling catches numbering 303, 239 animals (Branch et al. 2007).
Two sub-species of blue whales are recognised in the Indian Ocean, the Antarctic blue
whale (Balaenoptera musculus intermedia) of >30 m maximum size and the pygmy blue
whale (Balaeanoptera musculus brevicauda), slightly smaller at 24 m maximum size.
Current research indicates Antarctic blue whales, which once numbered 239,000 (95%
Bayesan interval 202,000-311,000) (Branch et al. 2004) dropped to very low levels
before increasing to an estimated number in 1998 of 2,280 (95% Bayesan interval
1,160-4,500), still only 1% of their pre-whaling population (Branch et al, 2004). Pygmy
blue whales, generally encountered north of 540 South in summer were not targeted as
heavily by the whalers due to their location north of the ice-edge and slightly smaller
size. However, even given these factors, 13,000 pygmy blue whales were taken (Double
et al. 2014). Recently, the Western Australian population has been estimated using
photo-mark recapture as 712-1,754 individuals (Jenner et al. 2008) and from acoustic
recordings 662-1,559 individuals (McCauley & Jenner 2010).

These cetaceans, the Antarctic blue whale and the pygmy blue whale are the largest
mammals, the largest marine mammals and the largest animals on earth. Despite their
enormous size and presence, much remains a mystery surrounding the winter breeding
locations of these two species. By traversing a large area of the Indian Ocean the
authors hoped to address several of these issues by searching for Antarctic blue whales
in one continuous track-line through areas not frequently surveyed and across regions
of interesting bathymetry perhaps supporting dynamic upwelling and or, down-welling
and possibly whale congregations.

The region explored on this journey encompassed a variety of oceanic habitats including
seamounts, abyssal plains, and deep sea ridges. In particular seamounts and ridges are
focusses for the prey species of whales, mostly due to upwelled nutrients that drive food
chains on seasonal or even perpetual cycles.

The study vessel, RV Whale Song, is an ocean-going vessel, fully equipped for offshore,
deep water research with long-range fuel capability, ample victual storage and
comfortable accommodations. It is ideal for exploring the most remote open ocean
habitats.

This journey, EIOBWS2015 carrying TEM Pennant 2, commenced at Cocos Keeling
Islands (Australia) in the Eastern Indian Ocean and proceeded westwards towards
Ninety East Ridge and then south-south-east towards Broken Ridge and eastward along
The Naturaliste Plateau to Fremantle, Western Australia (Figure 1). This voyage took
place from November 15, 2015-December 02, 2015, being 18 days covering 2588
nautical miles.
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Figure 1. EIOBWS2015 from Cocos Keeling Islands to Fremantle, Western
Australia.

2.2 Visual Observations

2.2.1 Cetacean Observations

On a daily basis, visual observations for cetaceans were made by at least two crew
personnel, commencing at 0700 (within one hour after sunrise) and concluding at 1800
(within one hour before sunset). A variety of variables were recorded at each cetacean
sighting including latitude/longitude, species, behaviour, number of animals in the pod
and direction of movement as well as weather details including Beaufort Wind Scale,
wind direction, swell height, swell direction and SST (sea surface temperature). Visual
observations were made daily, even during weather creating poor sighting conditions
(generally deemed unsuitable for sighting cetaceans), since there was still the chance of
seeing an animal passing the bow and being able to be identified.

2.2.2 Seabird Observations

During the visual observations for cetaceans, seabird observations were recorded
simultaneously. Eleven species of seabirds were encountered, identified with high-
resolution photographs.

2.3 Acoustic Observations

Acoustic observations were made for the entire survey, therefore continuously across
each 24 hour period using a deployed towed array. The array used was 450m in length
and consisted of 4 elements. Acoustic signals were recorded and interpreted using
PAMGUARD with a standard spectrogram display of time versus frequency in the 1-
35kHz acoustic range to account for identifying blue whale calls below 100Hz. Screen
shots were recorded of detections of interest and the location of all acoustic detections
were marked on the nautical chart. The details of each acoustic detection were recorded



in two formats, manually and in a computer database. All acoustic detections will be
subject to further analysis using the PAMGUARD software.

3. Results

3.1 Visual Observations

A surprisingly small number of visual sightings of cetaceans were made over the course
of the 18 days and the 2588 nautical miles of the survey, as listed in Table 1.

Date Species Lat/ # Pods # Anis  Photo-id Ac. Detect.
Long (Y/N) (Y/N)

19/11/15  Pygmy Killer whale 17° 44.8S 1 1 N Y
089023.1E

25/11/15 Common dolphin 290 46.8S 1 30 N Y
097002.7E

28/11/15  Fin whale 33013.6S 3 3 Y N
103012.0E

30/11/15 Killer whale 32052.2S 1 1 N Y
109023.9E

02/12/15 Humpback whale 31958.2S 1 2 Y N
115029.5

TOTAL 7 37 2 3

Table 1. Cetaceans encountered on EIOBWS2015 from Cocos Keeling Islands to
Ninety East Ridge to Fremantle, Western Australia.



3.1.2 Seabird Observations

Seabird species were represented by eleven species. High quality photographs were

taken to identify each seabird to species level as listed in Table 2.

Seabird Species # in Flock Distance (nm) from land
Abbott’s Booby 15 54 from CKI
Great Frigatebird 2 250 from CKI
Sooty Terns 20 250 from CKI
White-tailed Tropicbird 1 395 from CKI
Wilson Storm Petrel 1 1218 from Carnarvon, WA

1 1201 from Carnarvon, WA

1 1024 from Murch. River, WA

1 743 from Perth, WA
Great-winged Petrel 1 1212 from Carnarvon, WA
Wedge-Tailed Shearwater 1 1201 from Perth, WA

1 1136 from Perth, WA

1 1127 from Perth, WA

1 1123 from Perth, WA

1 1044 from Perth, WA

1 1025 from Perth, WA

1 743 from Perth, WA

1 733 from Perth, WA

1 730 from Perth, WA
Barau'’s Petrel 2 -
Bulwer’s Petrel 1 1046 from Murch. River, WA
Shy Albatross 1 480 from Perth, WA

1 460 from Perth, WA
Wandering Albatross 1 300 from Perth, WA
Petrel spp 2 -
Total Birds Obs 60

Table 2. Seabird species in order encountered on EIOBWS2015 from Cocos

Keeling Islands to Ninety East Ridge to Fremantle, Western Australia.



3.2 Acoustic Detections

Overall 95 acoustic detections were made. Of these, three sources were identified, being
recordings listed as Natural, Man-Made or Biological as listed in Table 3.

Type of Acoustic Source # Detections

Detection

Natural Rain 2

Man-made Ship 3

Biological Cetacean 90
Total 95

Table 3. Acoustic detections made on EIOBWS2015 from Cocos Keeling Islands to
Fremantle, Western Australia.
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Figure 2. Acoustic detections of cetaceans (black crosses) between Cocos Keeling
Islands and Fremantle, Western Australia.

Of the Biological detections, being cetaceans (whales and dolphins), the majority were
attributed to dolphins (55), sperm whales (23), beaked whales (8), pygmy killer whale
(1), killer whale (1), common dolphins (1) and fin whale (1). Many of the biological
detections, particularly the possible beaked whale detections still require confirmation
of species.

The most abundant detections were biological, comprising 91% and of these, over half
of the recordings were dolphin whistles. Sperm whale clicks contributed to 25% of the
acoustic detections. On several occasions, sperm whale “locating”/”hunting” clicks were
heard and seen on the acoustic screens, (10 per 14 seconds) as the whale searched for
their squid prey. Next, “seeking” clicks (20 per 14 seconds) were engaged as a prey item
appeared to have been detected and then accelerated “killing” clicks (30 per 14 seconds)
whereby, prey was being sonically bombed with clicks. Two-3-5 minutes of silence then
occurred during which time the whale was assumed to consuming the conquered prey.
On one occasion in the evening, 7 hours and 25minutes of continuous
“hunting”/”seeking”/"killing” clicks were detected from 1800 until 0225, the following



morning. Due to the continuous nature of the clicks, it was apparent that this sperm
whale pod was most likely a nursery pod comprised of females and juveniles, the
juveniles being cared for at the surface during feeding bouts on a rotating basis by
related and unrelated female adults. Unfortunately, we did not stay in the area as the
ship was travelling away from bad weather, but if we had remained we may well have
encountered a pod of between 20-30 individuals (Whitehead & Rendell, 2015).

A single sighting of a single pygmy killer whale observed (Jenner pers. comm.) racing
across the bow of Whale Song at close range (<10 m), allowed for identification of the
extremely unique acoustic call that was recorded on towed array. Given the volume and
variety of different signals recorded simultaneously, it was evident that at least 4-5 or
more individuals were calling in this particular instance.

Another unique sighting was a killer whale, (possibly 2 animals) as we approached
Rottnest Island. A splash was observed (Jenner pers. comm.) followed by a small round
blow, and then a killer whale was sighted swimming at great speed (est. > 39 km/hr)
northward towards another blow, which was tall and columnar - possibly a baleen
whale. The two whales continued to move north rapidly much faster than the RV Whale
Song could follow.

4., Conclusions

Open ocean surveys reveal new and interesting data. The compliment of cetacean
species encountered was certainly within the expected suite of cetaceans but the lack of
Antarctic blue whales, remains an ongoing puzzle for the authors. It may be that blue
whales were present in the region surveyed, but due to the vast distances involved,
were simply not detected in the temporal and spatial window we searched.

The bathymetry, particularly of Broken Ridge and the Naturaliste Plateau are suitable
upwelling habitats that likely support krill, the prey for baleen whales, and indeed they
are within the region of blue whale whaling fleets up until 1973. The expectation of
finding Antarctic blue whales (undertaking an austral autumn migration) or even pygmy
blue whales (north of 54°S) was reasonable and worthy of an exploratory venture. With
the extreme reduction of Antarctic blue whales by commercial whaling, and the
resulting low population being around 1% of the pre-whaling population, the small
number of individuals in the Southern Hemisphere means that finding “pocket
populations” across open ocean basins is extremely difficult. Prey concentrations are
likely to be patchy and clumped and therefore similarly affect blue whale distribution.

Few documented records of feeding blue whales have been collected recently, but one
included a large congregation of Antarctic blue whales encountered in east Antarctica
during March (Double et al., 2013) feeding against the ice-edge. Also New Zealand blue
whales (likely pygmy blue whales) have been photo-identified year-round in the
southern Taranaki Bight (Olson et al., 2015). Locational conditions (involving particular
bathymetry, specific oceanography variables and high chlorophyll-a levels) appear to be
the optimal conditions for foraging blue whales. These examples of seasonal and
perpetual feeding areas give us hope that similar locations will eventually be found in
the Southern Indian Ocean.

The desire to find wintering Antarctic blue breeding grounds and autumn migratory
paths remains of great interest to the authors and as such, research on all open ocean
journeys will continue during any subsequent voyages.
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