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Humpback whales (Megaptera novaeangliae) have long been 
known to generate bubbles by physically striking the air–water 
interface or releasing air through the blowholes or mouth. 
Melville  (1851) was the first to note this propensity by pen-
ning “humpbacks churned the water … making more gay foam 
and whitewater than any of them.” In the Norwegian Sea, a 
whaleship observed a humpback whale that “appeared to dive 
a short distance below the water's surface and then release air 
while swimming in a circle. The rising bubble rose to the sur-
face like a thick wall of air bubbles, and these formed a net” 
(Ingebrigtsen 1929). The first formal studies of humpback whale 
bubble use commenced in the North Pacific in the late 1960s 
(Jurasz and Jurasz 1979) followed by a description in the North 
Atlantic (Hain et  al.  1982). Subsequent research across many 
cetacean species has shown that they produce bubbles in vari-
ous shapes, sizes, and complexities. A recent review on bubble 
production (with a focus on odontocetes) classifies this wide di-
versity of bubble structures into several categories: trails, bursts, 
clouds, and rings (Moreno and Macgregor 2019).

Bubble production can occur in a variety of behavioral contexts. 
Male humpback whales use bubbles on the breeding grounds 
during agonistic displays where they compete for proximity to 
a female. These blowhole and mouth expulsions of air typically 
produce bursts or curtains (Baker and Herman 1984) that are 
thought to serve as “displays of ferocity” and to possibly disorient 
intruding whales (Baker and Herman 1984; Helweg et al. 1992). 
Mouth- released bubbles are generated after gulping air at the 

surface (Baker and Herman 1984) and possibly via a laryngeal–
oral connection, which may allow for “oral exhalations” of fine- 
misted clouds (Reidenberg and Laitman 2007). Blowhole- bubble 
exhalation has also been observed between humpback mother 
and calf pairs when passively resting (Ejrnæs and Sprogis 2021). 
Male humpback whales have been observed releasing bubbles 
directed at the female genital- mammary area on the breeding 
grounds (Jones et al. 2022). On the feeding grounds, humpback 
whales use bubbles to herd, corral, and concentrate prey (Hain 
et al. 1982; Jurasz and Jurasz 1979; Wiley et al. 2011). Bubbles 
produce a strong acoustic, visual, and mechanical barrier that 
schooling prey are reluctant to cross (Sharpe and Dill  1997). 
These barrier structures may be simple, as in the case of bursts, 
which are created by a sudden, forceful release of many small 
bubbles (Baker and Herman 1984; Rountree et al. 2022). Plumes 
or columns often form a continuous airstream that can be pro-
duced as a vertical array when whales are stationary, or a hori-
zontal array when the whale is moving.

Arguably, the most complex bubble structure is the bubble net, 
whereby a whale or multiple whales swim in a closing spiral 
while releasing an air curtain (Figure 1a). Bubble net feeding is 
most often performed cooperatively. The sculpting of intricate 
spiral nets and other bubble structures utilizes the unique mor-
phological adaptations of humpback whales for maneuverability, 
including flexible, spindle- shaped bodies, highly elongated flip-
pers, outsized tails, and knobs on leading surfaces (Fish 1994; 
Fish and Battle  1995; Tomilin  1967; Wiley et  al.  2011). The 
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flippers and/or flukes may also be swiped at the surface to inject 
air below the air–water interface (Weinrich et al. 1992).

This note focuses on bubble rings (Figure  1b), a unique and 
sparsely documented genre of bubble features produced by 
baleen whales, although well- described among odontocetes, 
including Atlantic bottlenose dolphins (Tursiops truncatus, 
McCowan et  al.  2000), beluga whales (Delphinapterus leu-
cas, Hill et  al.  2011), and Orinoco dolphins (Inia geoffrensis, 
Gewalt  1989). Not to be confused with a bubble net (spiral- 
shaped fish trap; Figure 1a), a ring is a poloidally spinning, air- 
infused vortex. At Stellwagen Bank in the North Atlantic Ocean, 
Payne  (1995) described them as “madly spinning doughnut- 
shaped clouds that look like giant smoke rings about three feet 
in diameter that rise rapidly to the surface.” Payne opines on 
their frequency, noting: “Only one particular whale has been 
known to engage in this activity, and even she seldom does it. 
However, once she gets going, the process becomes obvious and 
is done vigorously. For example, she may blow twenty bubble 
‘smoke rings’ in a row during a bout lasting half an hour … we 
are still only guessing at how it works and what its real purpose 
is.” Payne's description represents the only published mention of 
bubble rings in the mysticetes.

Bubble rings in mysticetes may be produced in similar contexts 
to those in odontocetes; however, the much larger bubble rings 
of mysticetes differ in their appearance from those produced by 
odontocetes as the former are filled with a multitude of smaller 
bubbles giving them a smoky opaque appearance, rather than 
being a single translucent ring- shaped bubble. Among dolphins, 
their translucent bubble rings are well- studied and have been 
linked to play in captivity as well as to foraging and social ag-
gression in the wild (Herzing 1996, 2000; Hill et al. 2011; Marten 
et al. 1996; McCowan et al. 2000; Moreno and Macgregor 2019; 
Pace 2000; Paulos et al. 2010; Pryor 1990; Pryor and Kang 1980; 
Rountree et al. 2022).

Here we report on 12 ring- production episodes involving 39 
bubble rings produced by 11 individual humpback whales. The 
aim of this research is to describe contexts in which humpback 

whales produce bubble rings and provide insights into their po-
tential functions. We examine evidence for Payne's  (1995) hy-
pothesis that bubble rings are associated with foraging as defined 
by being produced in the presence of prey and feeding activity 
(vertical lunges, open mouths, extended ventral pleats). Next, we 
examine the hypothesis that rings are associated with social ag-
gression, as proposed for wild spotted and bottlenose dolphins 
(Herzing 1996, 2000; Pryor 1990; Pryor and Kang 1980). We use 
Baker and Herman's (1984) and Pitman et al.'s (2017) definition 
of aggressive behavior in humpback whales, which includes 
high levels of arousal, wheezed blows, trumpet blows, slashing 
of the tail and flippers, and charges directed toward antagonists 
(e.g., male rivals, killer whales [Orcinus orca]). We also exam-
ine whether rings are linked to inquisitive behavior in which 
whales approach boats and swimmers (Mangott et  al.  2011; 
Swartz 2018). Finally, using drone observations collected by sev-
eral private investigators, we searched for ring production in the 
absence of boats and close human presence.

Bubble ring events were collected by naturalists, citizen sci-
entists, and researchers with whom we conducted interviews 
and analyzed their video footage (seven episodes) or photos 
(five episodes). We gathered bubble ring events through so-
cial media and reports from colleagues. We solicited reports 
through a cetacean- focused Facebook group (Cetal Fauna) and 
presentations at three scientific conferences (World Marine 
Mammal Conference [2019], 24th Biennial Conference on the 
Biology of Marine Mammals [2022], and Humpback Whale 
World Congress [2023]). These observations were opportunis-
tic, while observers were on the water for a variety of reasons 
(see “Mission” in Table 2), and were obtained from one private 
vessel, two research vessels, three commercial whale- watch ves-
sels, two commercial and one private whale- swim vessels, and 
two light airplanes. All vessels were motorized.

Whenever possible, a still photo or screen capture was ob-
tained of the ventral side of the flukes for comparison with re-
gional fluke photo- identification catalogs. Successful matches 
were used to help establish each animal's identity, age, sex, 
and history of human interactions to determine if there were 

FIGURE 1    |    Two distinct bubble structures, including (a) bubble net (Photo: M. Van Aswegen/AWF) and (b) bubble ring (Photo: D. Knaub). Note 
that they are very different physical structures.
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repeated sightings of the same individual or general demo-
graphic patterns to ring production. For events in the North 
Atlantic Ocean, we compared photographs with the North 
Atlantic Humpback Whale Catalog (NAHWC), Allied Whale 
(Bar Harbor, Maine), and the Gulf of Maine Humpback Whale 
Catalog (Center for Coastal Studies [CCS], Provincetown, 
Massachusetts). For North and South Pacific cases, we 
consulted Happy whale. com. Using the growth curves of 
Stevick  (1999) we categorized individuals of known age into 
one of three classes (yearling: 1 year; subadult: 4–6 years; 
adult: 6 or more years). We also documented the type of ves-
sel (whale- watch, research, or private), presence of occupants 
(or swimmers), and their general demeanor (loud/boisterous 
or quiet/passive). Video and photos of bubble ring episodes 
were obtained from various perspectives, including from un-
derwater cameras (held by swimmers or dipped from vessels), 
filmed above the surface at water level from boats, or obtained 
from the air (fixed- wing aircraft) (for details see Supporting 
Information S2). We use several interchangeable and equiva-
lent descriptors to characterize ring creation, including “pro-
duce,” “release,” “blow,” and “generate.” Estimates of ring 
diameter were obtained when the ring surfaced adjacent to 
objects of reference, such as a whale or vessel. We also docu-
mented the distance and orientation of the ring blower to the 
closest object in the water (boats, swimmers, or other whales). 
We then used behavioral categorizations based on definitions 
in the literature for humpback whales to help determine the 
context for bubble ring production (Table 1).

To assess if rings were produced in the absence of humans, we 
contacted three investigators using semiremote sampling tech-
niques. All unoccupied aerial vehicle (UAV; i.e., drone) flights 
were conducted at a distance from nearby vessels on breed-
ing grounds (Hawaii), feeding grounds (Antarctica, Alaska), 
and migratory routes (Bermuda). M. Van Aswegen (personal 
communication, July 2022)1 did not observe any bubble struc-
tures resembling rings during a five- year study of humpback 
whales in Hawaii and Southeast Alaska (involving over 3490 
UAV flights, totaling > 1090 flight hours, with approximately 

300 h in Alaska and 700 h in Hawaii). Similarly, in Antarctica, 
A. Friedlaender (personal communication, September 2022)2 
made no detection of bubble rings from 100 to 200 UAV flights 
(20–30 flight hours). In Bermuda, A. Stevenson (personal com-
munication, March 2024)3 also made no detection of bubble 
rings during 1200+ UAV flights during an eight- year study of 
humpback whale behavior. All drone flights were conducted 
at a distance from nearby vessels.

A summary of each episode is provided in Table 2 and Figure 2. 
Details of these episodes can be found in the Supporting 
Information, including video, when captured (Supporting 
Information S2–S11).

In two instances (Episodes 1 and 3) we were able to determine the 
age of ring blowers as a result of repeated observations in fluke da-
tabases (Table 2). In a third instance (Episode 10), we felt confident 
enough to classify the animal as a yearling because of the indi-
vidual's smaller size and gray fluke coloration. The individual ob-
served to blow rings in Episode 1 had a known birthday obtained 
from CCS and was determined to be a subadult. The individual 
observed to blow bubble rings from Episode 3 had a series of sight-
ings in the Happywhale database such that it is clear the individual 
has a minimum age of 6 and was determined to be an adult.

No direct measurements were made of bubble ring diameters. 
However, one whale surfaced within or adjacent to several bub-
ble rings (Episode 1). His dorsal hump and/or body girth were 
visible, providing estimations of ring diameter of 2–3 m for three 
rings (M. Van Aswegen, personal communication,4 October 
2023, see Supporting Information S12 for calculations). Another 
ring surfaced next to a skiff, enabling its diameter to be esti-
mated at 2–2.5 m (Episode 11).

All events that permitted direct visual observation revealed that 
during ring release, whales were motionless or slowly idling for-
ward with blowholes held upright and the body mostly in the hori-
zontal position. All rings were observed to rise vertically with their 
elliptical plane parallel to the surface. This was visually confirmed 
for all bubble ring events occurring in the relatively clear waters 
of the breeding grounds (Episodes 2, 3, 5, 7, 8, 9, 10, 11, 12). On 
three occasions (Episodes 8, 9, 11), frame- by- frame video inspec-
tion revealed that bubble rings emanated from a single right nostril 
(Episode 8; Supporting Information S13). Most rings appeared ra-
dially symmetrical in their incipient stage (as opposed to bilobed), 
further suggesting a creation from a single aperture.

Two out of twelve documented episodes (Episodes 4 and 6) were 
associated with foraging, as the rings were produced during active 
feeding (open mouths, expanded ventral pleats, surface lunging) 
within a bubble net (Figure 2d,f). Prey items could not be observed 
from the fixed- wing aircraft that opportunistically observed the 
bubble net feeding episodes (i.e., foraging context); however, the 
general configuration of the net suggests the whales were hunting 
sand lance (Ammodytidae, Hain et al. 1982). In neither case were 
whales observed to feed within an individual ring or engulf por-
tions of the ring itself. Rather, the whales appeared to engulf water 
adjacent to the rising rings, suggestive of a barrier function, as op-
posed to prey being entrained or confused within or by the poloi-
dally spinning vortex of the ring structure. Relative to the net's 
vertical rising columns, rings are disk- shaped, suggesting a more 

TABLE 1    |    Behavioral categorization for context of bubble ring 
production.

Context Behavioral indicators

Foraginga Surface lunges, open mouths, 
expanded ventral pleats

Agonismb Wheezed blows, trumpet blows, slashing of 
the tail and flippers, vigorous tail throws, 

robust bubble trails or clouds, head lunges, 
charges directed toward antagonists

Inquisitivec Approach to swimmer and/or vessel, 
prolonged proximity, relaxed/minimally 

aroused movements (including slow 
head rises, partial breaches, slow tail lob) 

slow rolling, spy hopping, object play

Restingd Stationary, minimal movement
aHain et al. (1982); Wiley et al. (2011).
bBaker and Herman (1984, 1989).
cSprogis et al. (2020).
dEjrnæs and Sprogis (2021).
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localized barrier effect. None of the other ten episodes were as-
sociated with feeding behavior, nor were prey organisms (Jurasz 
and Jurasz 1979) noted within rings. Additionally, no other ma-
rine predators (birds, sea lions, other whales) were observed in 
proximity while the rings were being produced.

Out of the twelve episodes of ring production reported here, 
ten episodes were collected near a boat or human swimmers, 
while six episodes had more than one whale present. Despite 
these ample opportunities for intra-  and interspecies aggres-
sion, there was no evidence of agonism toward conspecifics 
or aggression toward boats or swimmers in any of the ring 
episodes. Aggressive behaviors (Supporting Information S14) 
include vigorous tail throws and tail slashing, trumpet blows, 
head lunges, charges toward antagonists (Tyack  1983), and 
large, robust bubble trails or clouds (Baker and Herman 1984; 
Tyack and Whitehead  1983). Even mild forms of annoy-
ance and evasion noted elsewhere (Baker and Herman 1989; 
Scheidat et al. 2004; Sprogis et al. 2020), such as diving away, 
increased swimming speed, or increased dive times, were not 
noted in any of the ring blowing events. Individual humpback 
whales observed blowing bubble rings appeared relaxed and 
minimally aroused during their ring deployment (see Table 1), 
as well as during their various inquisitive behaviors (spy hops, 
tail lobs, pectoral slaps, partial breaches/head raises). Rather 
than exhibiting avoidance behavior, eight of nine ring blow-
ers (excluding the two episodes during feeding) approached 
the boat or swimmers. All bubble structures appeared mod-
est and nuanced, as opposed to robust bubble clouds and cur-
tains associated with aggression (Baker and Herman  1984; 
Supporting Information S14).

In the majority of the nine inquisitive episodes (1, 7, 8, 9, 10) 
the ring blower was alone, suggesting that the primary re-
cipient was not another whale (Table  2). In all nine inquisi-
tive episodes, the closest object to the blower (at the moment 
of ring release) was a boat or swimmer, not another whale 
(Table  3). Seven of eight ring blowers approached a boat or 
swimmer to one body length (13–15 m) or less. When other 
whales were present, they hung back as the ring blower ap-
proached a boat or swimmer (Episodes 2, 3, 11, 12). On two 
occasions (Episodes 3 and 11) the blower initially approached 
in an investigative fashion, including nearly touching a swim-
mer (Episode 3). One ring was produced partially under a boat 
(Episode 2), while another was released directly beneath a 
boat (Episode 8). In one additional episode, a ring partially 
enveloped a swimmer after its collapse at the surface (Episode 
11). All ring blowers lingered in the vicinity of a boat or swim-
mer, and some animals appeared relaxed in their movements 
(Episodes 1, 2, 10, 12). Four whales had a history of inquisitive 
or mugging behavior whereby a whale approaches close to a 
stationary vessel so that the vessel cannot get safely underway. 
Whales also often engaged in curious behaviors during these 
mugging events such as spy hopping (Martinez et  al.  2015), 
where whales temporarily positioned their eyes vertically out 
of the water or just beneath the surface in proximity to boats 
(Episodes 1, 3, 7, 8, 10). Aerial vocalizations such as wheezed 
or trumpet blows, which may indicate arousal or antagonism, 
were not noted. Some ring blowers were in pairs exhibiting 
rolling behavior, presumed courting behavior (Episodes 3 
and 11), while another pair was engaged in object play with 
brown algae before ring blowing (Episode 12) (Meynecke and 
Kela 2023).

FIGURE 2    |    Composite image of at least one bubble ring from each episode. Photo attributions are as follows: (a) D. Knaub, (b) F. Nicklen, (c) D. 
Perrine, (d) W. Davis, (e) G. Flipse, (f) A. Henry, (g) M. Gaughan, (h) H. Romanchik, (i) D. Patton, (j) D. Perrine, (k) S. Istrup, (l) S. Hilbourne.
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In only one episode was the ring blower stationary and not en-
gaged in other behaviors indicative of foraging, agonism/aggres-
sion, or being inquisitive (Episode 5; see Table 2). In this episode, 
two whales were stationary ±20 m below the surface and were 
slowly approached by several swimmers on the surface, after 
which one of the two whales produced a bubble ring (Figure 2e).

We found that humpback whales use rings in non–mutually ex-
clusive contexts including feeding (within bubble nets), during 
inquisitive behavior, and while passively resting. Most episodes 
showed evidence of inquisitive behavior with a notable lack of 
other behaviors indicative of feeding or agonism/aggression. 
Although there was little evidence of feeding during bubble ring 
production, this may be limited by the majority of collected sight-
ings occurring on breeding grounds where feeding is scarce. 
Additionally, there was no evidence of agonism or aggression in 
any of the bubble production episodes. Agonism in humpback 
whales is most commonly observed in competitive groups on 
the breeding grounds whereby males challenge one another to 
become the primary escort of a female. Other observations of 
agonism in humpback whales include indicators of annoyance 
from mothers toward calves that stray too far on the breeding 
grounds (G. Flipse, personal communication, November 2023),5 
or when defending against predators such as killer whales (Ford 
and Reeves 2008; Pitman et al. 2017). More research is needed to 
systematically study bubble ring production and ascertain under 
what conditions bubble rings are consistently produced.

It is not uncommon for inquisitive humpback whales and curi-
ous (popularly called “friendly”) gray whales (Eschrichtius ro-
bustus) to release air while interacting with boats (Jones 1985). 
It is not understood why some whales go beyond typical inquisi-
tive encounters with volitional approaches (Frediani et al. 2011; 
Supporting Information S15) to initiate bubble ring production. 
There are several populations of baleen whales in which individ-
uals commonly approach and interact with boats; however, bub-
bling in these contexts has received little study. “Curious and 
friendly” gray whales were first noted in San Ignacio Lagoon 

in the early 1960s where they gave “every indication of inviting 
attention and even physical, friendly contact” (Gilmore  1976; 
Swartz 2018). In Hervey Bay, Australia, humpback whales often 
show inquisitive or “friendly” behavior toward vessels (Martinez 
et al. 2015). Friendly gray whales are known to release bubbles 
“around and under boats,” yet the specific meaning of these re-
leases remains unexplored (Gilmore  1976; Swartz  2018). Hain 
et al.  (1982) noted that “some swimming and bubbling behav-
ior [by humpback whales] may be ‘play’ behavior, particularly 
when displayed in the presence of closely associated dolphins.” 
Burghardt (2010) defines play as spontaneous behavior lacking 
in immediate utilitarian function. The ancillary behaviors ex-
hibited during the majority of inquisitive ring episodes suggest 
play as described by Zoidis et al.  (2014) and include “continu-
ously rolling, arching, or twirling on the longitudinal axis com-
bined with stalling or no forward movement” under the water 
and usually within 5 m of the surface. Play activities visible 
above the surface may include pectoral fin slaps, tail swishes, 
relaxed tail lobs, and chin, half or full body breaches, many of 
which were also observed during inquisitive bubble production 
events. Swim- through behavior exhibited by Thorn in Episode 
1 conforms with playful ring/object manipulation described by 
McCowan et al. (2000).

To assess to what degree bubble ring production coincided 
with human presence, we contacted three expert investigators 
using semiremote sampling techniques for observing hump-
back whales. Across all three expert consultations, there was no 
occurrence of bubble ring production in humpback whales ob-
served during nearly 5000 UAV flights. Although these data are 
preliminary, they suggest that bubble ring production may be se-
lective to when human observers or boats are present. However, 
the degree to which the presence of human observers influences 
humpback whale bubble ring production remains uncertain. 
Presumably, other events have occurred but were not recognized 
as notable nor designated as a separate class of behavior in field 
study ethograms. Other events may have simply occurred too 
long ago to be remembered in detail. Rings may go undetected 

TABLE 3    |    Summary of the closest object in the water to the ring blower during inquisitive episodes, including the animal's orientation and 
distance to the object.

Episode Closest object
Orientation at 

ring release
Distance—body 
length—±13 m

Duration of 
episode (min) Human behavior

1 Vessel Variable 1 10 Loud/boisterous

2 Vessel Direct oblique < 1 30 Quiet/passive

3 Swimmer Facing forward 1 60 Quiet/passive

7 Vessel Facing forward 1 10 Loud/boisterous

8 Vessel Oblique < 1 Unk. Loud/boisterous

9 Vessel Oblique 1a 7 Loud/boisterous

10 Vessel Facing forward 1 180 Loud/boisterous

11 Swimmer Facing forward < 1 10 Loud/boisterous

12 Vessel Facing forward < 1 45 Quiet/passive

Note: Human behavior is also noted as either loud/boisterous (joyful vocalizations and/or percussive behavior) or quiet/passive (lack of loud vocalizations and/or 
percussion).
aIndicates that the whale was positioned more than one body length away from the object at the time of ring release, although at other times during the episode the 
whale approached within one body length of the vessel.
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if they dissipate prior to reaching the surface (Episodes 5, 7, 11, 
12), or are obscured by waves, reflectance, or darkness.

Bubbles are widely interpreted as communicative in many ce-
tacean species (Jones et al. 2022; Moreno and Macgregor 2019). 
Some acoustic studies suggest it is more efficient to create 
new vocal signals for use during interspecies interactions 
(Herzing  2023). For example, zoo- housed western gorillas 
(Gorilla gorilla) utter species- atypical vocalizations to attract 
the attention of human caregivers (Salmi et al. 2022). Similarly, 
the greater honeyguide (Indicator indicator), a wild, free- living 
bird, gives a loud, specialized, chattering call to elicit interac-
tion with humans (Spottiswoode et  al.  2016). In some cases 
(Episodes 1, 7, 8, 9, 11), whales may be responding to the loud 
and boisterous behaviors of humans onboard, which may cre-
ate a mutually gratifying loop between participants. However, 
other episodes (Episodes 2, 3, 5, 10, 12) were characterized 
by smaller vessels engaged in research or recreational whale 
watching (or swimming) without boisterous human partici-
pants, suggesting other internal motivations by ring blowers 
that remain to be explored.

Patterns of bubble production in cetaceans constitute a mode 
of communication not available to terrestrial mammals 
(Pryor 1990). Careful study of ring generation in dolphins has 
provided insight into dolphin intent, mood, and technical ability 
(McCowan et al. 2000). Unlike dolphins, which generate bubble 
rings using a variety of means (Moreno and Macgregor 2019), 
we found that the blowhole was the sole means of ring pro-
duction in the humpback whale. Furthermore, the blowhole 
is well established as the site of production for bubble nets in 
other studies (Hain et  al.  1982; Wiley et  al.  2011). Other than 
the whale approaching and positioning its head near a boat or 
swimmer, there was no outward evidence that a bubble ring 
release was imminent, no vestibule inflation, no O- shape to 
the nare opening, nor any nodding or jerking of the head. This 
differs from dolphins, who often s- posture the body and nod 
the head prior to ring release (McCowan et  al.  2000; Moreno 
and Macgregor 2019). In humpback whales, the blowholes are 
opened by muscular contractions of the superficial nasal mus-
cles (Buono et al. 2015) and are closed when the muscles relax 
(Maust- Mohl et al. 2019). Social play requires that interactants 
be attuned to the rapidly changing nature of the play via mirror-
ing and innovation (Graham et al. 2010). Interactive bubble ring 
“playbacks” (via mechanical generation of bubble rings using a 
bubble ring generator) in the manner of acoustic playback stud-
ies could be useful for further understanding of this volitional, 
nonverbal phenomenon. Such studies could uncover the scale 
at which humpback whales can adjust their bubble rings in re-
sponse to human prompts.

Bubble rings were often interspersed with other bubble struc-
tures (plumes, bursts). These structures merit further consider-
ation, as they occur along a structural and perhaps behavioral 
continuum (plumes- bursts- rings; for a review see Moreno and 
Macgregor 2019). Such structures may also be produced as failed 
attempts at creating a ring. “All bubble ‘types’ are constructed 
from variations in air release parameters and have a continuum 
of possible features rather than the clearly distinct categories 
with which we treat them” (K. Moreno, personal communica-
tion, December 2022).6

Whatever the reason for their creation, maintaining vigilance 
in the field will help elucidate the frequency and function of 
bubble rings. We encourage whale watchers and research-
ers alike to watch for and report on ring production. Bubble 
ring production reports should include photo and/or video 
evidence and include details such as location, date and time, 
number of whales present, behavior of whale(s) present, and 
data collection method such as UAV monitoring or boatside 
mission. Expanded use of semiremote tools will help confirm 
the extent to which human presence contributes to bubble 
ring production in humpback whales. Ring generation during 
inquisitive encounters adds to the humpback whale's diverse 
interspecies behaviors, including playful lifting of dolphins 
(Deakos et  al.  2010) and human swimmers (T. Cheeseman, 
personal communication, August 2022),7 intervention on 
behalf of the depredated (Pitman et  al.  2017), and postmor-
tem attentive behavior, or inspection of the dead (Frediani 
et  al.  2020). Both playful and communicative overtures of 
bubble rings may hold deeper meaning (Graham et al. 2010) 
for humpback whales and their potential for interspecies 
communication (McCowan et  al.  2023). As noted by Bearzi 
et  al.  (2018) concerning cetacean sentience and intentions, 
“we must acknowledge our present ignorance and keep a door 
open to the unexpected.”
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