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Southern right whales (Eubalaena australis) 
come to the Península Valdés coast in early June 
to mate and give birth to their calves, remain-
ing in the area until mid-December. Península 
Valdés is internationally known as one of the 
most important breeding areas for this species 
in the southwestern Atlantic Ocean (Bastida 
et  al., 2007). While recovering from its near 
extinction, the southern right whale population 
at Península Valdés is growing at an annual rate 
of 6.9% (Crespo et al., 2011; Cooke, 2012). The 
whales surprisingly have left areas with mini-
mum human disturbance and moved to areas 
with high levels of human activities close to 
Puerto Madryn city. They are currently concen-
trated around harbors and areas for water sports, 
vessel traffic, whale-watching activities, and 
recreational use. 

Together with the increasing population 
of southern right whales in Golfo Nuevo and 
increased commercial activities in the port, there 
also have been increases in the risk of collisions 
between whales and boats. In 2008, an accident 
near one of the piers of Puerto Madryn harbor 
ended up with the death of a juvenile southern 
right whale during the maneuver of an Argentine 
navy ship (International Whaling Commission 
[IWC], 2010), dangerously leaving the ship adrift. 

Southern right whales use calm and shallow 
coastal waters to give birth to their young, and, by 
the end of the whale season (October onwards), 
they move away from the coast to deeper waters 
where they perform long dives in an apparent feed-
ing behavior. In recent years, many swarms of lob-
ster krill (Munida gregaria) have been observed 
in Golfo Nuevo, and some boaters have reported 
whales feeding on these swarms. In 1932, Mathews 
had already reported that three right whales hunted 

in the 1927-1928 and 1928-1929 whaling seasons 
had been feeding on post-larvae of M. gregaria 
in the Patagonian Shelf (Werner et  al., 2011). 
Recently, G. Trobbiani & A. Irigoyen (unpub. 
data) have video-recorded swarms of M. gregaria 
at 50  m depths in the same area used by south-
ern right whales in Golfo Nuevo. If southern right 
whales are feeding on these lobster krill aggre-
gations, we expect to record dives in these deep 
waters. Deep diving (> 120 m) has been reported 
for the northern right whale (Baumgartner & Mate, 
2003), which feeds in the Great South Channel 
between Cape Cod and Georges Bank (Wishner 
et al., 1995; Beardsley et al., 1996; Baumgartner 
& Mate, 2003). High vessel traffic in this area has 
caused many vessel-related injuries and deaths 
(Marine Mammal Commission [MMC], 1999). 
Nowadays, this species is one of the most endan-
gered large whales; and, despite international pro-
tection from whaling and the intensive manage-
ment efforts undertaken by the governments of the 
U.S. and Canada to protect them, only around 300 
individuals remain (Knowlton et al., 1994; IWC, 
2001; Kraus et  al., 2001). Like northern right 
whales, southern right whales could be feeding 
in an area with vessel traffic. The deep waters of 
Golfo Nuevo are used by ships and vessels as a 
route to enter the port. If this area is also used as a 
feeding area for whales, it may increase the risk of 
collision between southern right whales and ships. 
These kinds of accidents have been increasingly 
recorded in other species worldwide (Laist et al., 
2001; Nowacek et  al., 2003; Carrillo & Ritter, 
2010; Ritter, 2012). 

Due to the increase in the number of southern 
right whales, the use of areas near the cities, and 
the reports of whales diving in relatively deep 
waters in the areas used by ships, an increase in 



		 

the probability of collisions is expected. These 
collisions could be even more plausible depending 
on the time whales spend at the surface. If whales 
were visible at the surface at all times, ships could 
implement measures to avoid them; whereas if 
whales spent much time diving and emerged near 
the ships, no measures could be undertaken. The 
aim of this study was to assess the diving behav-
ior of southern right whales in Golfo Nuevo. To 
our knowledge, this is the first record of depth 
diving of southern right whales in the world. This 
is a matter of interest since whales are diving into 
deeper waters in ship traffic areas to and from the 
Puerto Madryn port. 

The study area was located at approxi-
mately 12  km (42° 698611 S, 64° 993889 W) 
from Puerto Madryn city (Figure 1) in an 
area with depths between 80 and 120 m. 
This study was carried out in November 2013, 
towards the end of the whale breeding season. In 
order to record the depth and diving time of whales, 
we used a time-depth recorder (TDR), the Sensus 
ULTRA Reefnet, attached to a suction-cup device 
(SCD) designed by us (Figure 2). The device was a 
floating capsule of closed cell material attached to 
a carbon fiber base with two silicone suction cups 
of 5-cm diameter each.

This was the first time that a SCD was used 
to tag southern right whales. Darts with satellite 

transmitters and VHF antennas were previously 
used in South Africa (Oosthuizen, 2004; Mate 
et al., 2006). The SCD was deployed from a semi-
rigid haul boat of 5.6 m powered by a 90-HP out-
board engine. The device was placed at the end of 
a 4.5-m-long pole of carbon fiber. The end of the 
pole had a system that released the SCD, allow-
ing the attachment of the tag on the whale by 
applying pressure. The device-placement maneu-
ver included the selection of the target whale, the 
approach to the whale at a constant speed of up to 
3 or 4 m from it, and the positioning of the SCD 
on the whale’s back (Figure 3). Once the tag was 
attached to the whale, the boat moved slowly away 
from the tagged individual and remained with the 
engine off until the tag was released and recovered 
by direct visualization. The device release mecha-
nism was specifically designed by the authors 
for this study and was created by using sodium 
bicarbonate powder covering the center hole of 
the SCD. After approximately 30 min, sea water 
came into contact with the powder, which became 
diluted, therefore releasing the device. 

A total of 11 tag-placement attempts were 
undertaken, but only five were successful. Whales 
dived for periods of about 10 min and then 
abruptly returned to the surface to breathe. Once 
on the surface, they breathed around four times 
and dived again. Between breaths, they swam at a 
fast speed, so those breaths were the only oppor-
tunities to tag the whales, limiting the number of 
opportunities to attach the device. Two calves, one 
adult female (with a calf), a solitary adult, and 
a juvenile (which was interacting with another 
juvenile) were tagged. All tagging attempts were 
recorded using photography and video. A total 
of 1:11:50 h of dive duration data were recorded 
from the TDR. Dive duration, average and maxi-
mum depth, and ascent rate were recorded for all 
the tagged whales. Maximum depth of the place 
where the whales were tagged was also recorded 

Figure 1. Study area in Golfo Nuevo, Argentina. Black dots 
represent the five tagged southern right whales (Eubalaena 
australis) at deep waters in Golfo Nuevo. Ports of Puerto 
Madryn city (black solid lines) and the route used by ships 
to enter to Puerto Madryn port are also shown.

Figure 2. Suction cup device (SCD)
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with a boat echosounder (Furuno LS-610). All 
dives recorded exceeded 50 m depth, except for 
that of one of the calves, which descended only 
6.39 m (Table 1). The diving profiles of the tagged 
whales are shown in Figure 4. Individuals 1, 2, 
and 3 were tagged on 22 November, whereas 
Individuals 4 and 5 were tagged on 30 November. 

Individual 1 was an adult that was being dis-
turbed by dusky dolphins at the time of tagging. 
The profile shows that it dived to a depth of 
56.98 m and returned to the surface at 2.27 m s-1 
in about 2 min. Individual 2 was a calf that was 
at surface, waiting for its mother, which was 
diving. Individual 3 was a juvenile interacting 
with another juvenile. In fact, both juveniles did 
the same cycles of deep immersion. As the TDR 
remains inactive at depths less than 1 m, two 
diving profiles were obtained for Individual 3. In 
both cycles, depths were close to 70 m, which was 

similar to the depth recorded by the echosounder. 
Individual 4 was a mother with a calf. In this case, 
the maximum depth recorded (68.02 m) was also 
similar to the depth recorded by the echosounder. 
Two completed diving cycles were recorded, and 
we assumed that in the third cycle this individual 
lost the tag. The fact that two cycles were recorded 
uninterruptedly in the latter case could be because 
the tag was placed just above the right lateral mid-
line of the whale, so the TDR remained active 
since it was 1 m below the surface all the time. All 
other whales were tagged on the back. Individual 5 
was a calf that was more than 1 y old. The pro-
file shows that it dived to a depth of 54.46 m and 
returned to the surface at 1.04 m s-1, with an ascent 
rate similar to the one obtained for the juvenile.

To our knowledge, these data are the first record 
concerning the diving profiles for southern right 
whales worldwide. In the study area, the fact that 

Figure 3. Placement of the SCD: Above, sequence of the SCD placement; below left, SCD attached to the whale; and below 
right, whales starting deep immersion.

Table 1. Total recording time, maximum depth, and ascent rate of each tagged individual whale

ID Category
Time 

(min s)
Maximum 
depth (m)

Ascent rate 
(m s-1)

Echosounder 
depth (m)

1 Adult 8'30" 56.98 2.27 80
2 Calf 4'00" 6.39 0.55 70
3 Juvenile 11'30" 74.66 1.08 83

8'20" 70.55 1.11 70
4 Mother 33'00" 68.02 1.67 77
5 Calf 6'30" 54.46 1.04 64



 		

whales dive for long periods and abruptly return to 
the surface to breath reinforces the need to gather 
scientific data to address potential problems related 
to the use of space involving whales and ships near 
Puerto Madryn city in commercial maritime trade 
and port areas. An understanding of whale diving 
behaviors and the evaluation of risks of collision 
and management of the resource are crucial to 
ensure whale protection. Furthermore, this infor-
mation is critical for calculating detection probabil-
ities, through precise estimates of the proportion of 
time whales are visible at the surface (Würsig et al., 
1984; Dorsey et al., 1989). In Argentina, southern 
right whales not only represent a potential alter-
native for ecological and sustainable tourism but 
also are a historical and cultural reference. Puerto 
Madryn city provides most of the support services 
related to tourism, especially whale watching and 
cruise tourism. Whale watching is one of the most 

profitable tourism resources for the region, and 
the conservation of whales and responsible man-
agement of activities involving interactions with 
them is of main concern. The collisions are not 
only a threat to whales, but they also can pose a 
risk to humans who sail in small vessels and kayaks 
around the harbors. Understanding their area usage 
and diving patterns, and planning spatially explicit 
strategies should be the next steps to avoid conflicts.
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