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1  | INTRODUC TION

Invertebrate molluscs typically show a very limited flexibility in 
their movements. A thick external shell dramatically constraints 
locomotory patterns in most members of this group. In octo-
puses, however, the molluscan shell is absent. The bodies of these 
animals lack of any rigid structure, with the exception of a carti-
laginous “skull” and a chitinous beak that are located in the head 
(Wells, 1978). Furthermore, in octopuses the molluscan foot was 
transformed partly into a set of eight suckered appendages and 
partly into a mobile funnel that allows the fast ejection of water 
from the mantle (Shigeno et al., 2008). As result of these adapta-
tions, octopuses exhibit an extraordinary versatility of movements 
and postures. For instance, each arm can be elongated, shortened, 
bent, or twisted independently from the others and with virtually 
infinite degrees of freedom (Sumbre et al., 2001), adopting different 
postures, maneuvres, and locomotory patterns (review in Borrelli 
et al., 2006; Mather, 1998). At the same time, the mantle can assume 
shapes as different as a swelled and vertically oriented sack (i.e., 

mantle ballooning, review in Borrelli et al., 2006) or a flattened sack 
oriented parallel to the substrate (i.e., mantle rounded, Packard & 
Sanders, 1971), to mention some.

Locomotion is equally diverse in octopuses. These molluscs 
can crawl across the substrate via coordinated pushing and pulling 
actions performed by arms and suckers, swim forward or back-
ward by expelling expel water jets from the siphon, and even walk 
bipedally on two arms (Huffard, 2006; for a review, see Hanlon 
& Messenger, 2018; Levy & Hochner, 2017). The latter is an ex-
tremely sophisticated mode of locomotion, from a biomechanical 
perspective.

Bipedal locomotion in the octopus is not produced by the action 
of antagonistic muscles against a rigid skeleton as in vertebrates; 
rather, it is achieved through the concerted action of differently ori-
ented components (Huffard et al., 2005) within a muscular hydro-
static system (Kier & Smith, 1985). The differential contraction of 
transverse, longitudinal, and oblique bundle of muscles allows the 
octopus to stiffen and relax different segments of the same arm, 
thereby supporting bipedal walking (Huffard et al., 2005).
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Abstract
Lacking an external shell and a rigid endoskeleton, octopuses exhibit a remarkable 
flexibility in their movements. Bipedal locomotion is perhaps the most iconic example 
in this regard. Until recently, this peculiar mode of locomotion had been observed 
only in two species of tropical octopuses: Amphioctopus marginatus and Abdopus acu-
leatus. Yet, recent evidence indicates that bipedal walking is also part of the behav-
ioral repertoire of the common octopus, Octopus vulgaris. Here we report a further 
observation of a defense behavior that encompasses both postural and locomotory 
elements of bipedal locomotion in this cephalopod. By highlighting differences and 
similarities with the other recently published report, we provide preliminary consid-
erations with regard to bipedal locomotion in the common octopus.
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While engaging into bipedal gates (also termed rolling gates), typ-
ically through the action of arms IV (Huffard et al., 2005), octopuses 
may assume deceptive appearances. Abdopus aculeatus often exhib-
its a highly disruptive Flamboyant- like body pattern (sensu Packard 
& Sanders, 1969, 1971) with spread and helically coiled arms tips 
(arms I- III), mottled coloration and raised papillae (Huffard, 2006; 
Huffard et al., 2005). Note, however, that body patterns expressed 
by this species during bipedal locomotion are variable and can en-
compass also arms I- III held close to the body and a striped pat-
tern (dark coloration with pale medial stripes, Huffard, 2006). On 
the other hand, Amphioctopus marginatus displays a more rounded 
and homogenous appearance, with arms I- III tucked on the side or 
below the body, usually exhibiting smooth skin and brownish col-
oration with dark stripes on the arms (Huffard et al., 2005). The 
postural, chromatic, and textural features expressed by these oc-
topuses might resemble the appearance of distinctive elements 
of their environment (e.g., detached algae in A. aculeatus, coconut 
shell in A. marginatus), such that when the locomotory component 
of the bipedal walking is also taken into account, octopuses seem 
to impersonate a loose environmental element dragged around by 
the current. As a result, predators’ ability to form a specific search 
image for these species may be hindered (Huffard, 2006). Thus, 
bipedal locomotion in octopus may constitute an anti- predatory 
strategy laying in between crypis and flight response, respectively, 
representing, the primary and (one possible) secondary defense 
tactics (Huffard, 2006).

In addition, the fact that arms I- III are typically not involved in 
the locomotion, and thus free for other purposes, may provide an 
added value in terms of defense for the octopus (e.g., “arm- slap,” 
Woods, 1965; “punching,” Sampaio et al., 2020).

Until recently, bipedal locomotion in octopus had been observed 
only in the two aforementioned species. Yet, new evidence indicates 
that this peculiar form of locomotion may also be part of the behav-
ioral repertoire of one of the most iconic cephalopod, the common 
octopus (Octopus vulgaris).

Formerly described as a single taxonomic unit with a cosmopol-
itan distribution (e.g., Norman, 2000), O. vulgaris is now considered 
a group encompassing multiple cryptic species (Amor et al., 2019; 
De Luca et al., 2014, 2016), including O. vulgaris sensu stricto 
(Mediterranean and eastern North Atlantic) and O. vulgaris Type III 
(South Africa). In addition, some populations that were initially con-
sidered part of O. vulgaris species complex are currently treated as 
distinct species (e.g., Octopus sinensis, Gleadall, 2016).

In the Atlantic waters of Spain, Hernández- Urcera et al. (2020) 
observed a small- sized O. vulgaris (sensu stricto) performing a de-
fense behavior that has been classified as bipedal locomotion. While 
keeping contact with the bottom, the octopus engaged in a back-
ward rolling gate mainly through the action of arms IV. However, 
arms III and even II also appear to be involved in the locomotion 
(see Video S1 in Hernández- Urcera et al., 2020), such that it is pos-
sible that the observation might represent a mixture of bipedal and 
multi- arm- walking (sensu Huffard, 2006). In the first part of the 
displacement, arms I were raised with coiled tips. Yet subsequently, TA
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these arms were lowered and held close to arms II and III in a curled 
posture with partially spread interbrachial web. Throughout the 
displacement, the octopus expressed a disruptive appearance with 
chromatic and textural components of the Flamboyant body pattern.

Additional evidence was also collected by observing O. vulgaris 
type III in the wild. The recent documentary “My octopus teacher” 
(Ehrlich & Reed, 2020) captured multiple instances of bipedal walk-
ing in South African waters. Interestingly, different body patterns 
were expressed during locomotion (Table 1; Figure 1). For instance, 
in one case an octopus directed water jets toward the camera while 
exhibiting a dark and smooth skin, with arms I- III curved and inter-
brachial web maximally spread (Figure 1a).

Here, we report a further observation of a defense response in 
O. vulgaris sensu stricto from Mediterranean Sea that encompasses 
postural and locomotory elements of bipedal walking (Video S1).

2  | MATERIAL AND METHODS

2.1 | Study animal and site

On 10 May 2010, in the morning, we were conducting a SCUBA 
diving survey at Capri (Italy), to collect data for a study on octopus 
camouflage abilities (Josef et al., 2012). The site is characterized 
by a white pebble substrate with intersperse patches of seagrass 
(Posidonia oceanica). We spotted an O. vulgaris in the open at a depth 
of approximately 5 m. The exact size of the individual is not known, 
but we estimated that it has weighted 100– 150 g. The animal had a 
missing part of a posterior arm (arm III Left). We started to observe 
the octopus and video- recorded its behavioral response (Video S1).

2.2 | Analysis

To describe the observed behavioral response, we conducted a 
frame- by- frame analysis of the video on Avidemux (ver. 2.7.6; http://
fixou net.free.fr/avide mux/). The chromatic, textural, postural, and 
locomotory elements exhibited by the animal were categorized 
based on definitions by Packard and Sanders (1971) and those re-
viewed in Borrelli et al. (2006).

3  | RESULTS AND DISCUSSION

The animal reacted to our presence by remaining still on the bottom 
and exhibiting a disruptive body pattern (Figure 2a). The following 
chromatic (c), textural (t), and postural (p) elements were expressed, 
c: frontal white spots, mantle white spots, white papillae, arm white 
spots, arm bars; t: long mantle papillae, long head papillae, papillae 
on side, back fin; p: arms loose, mantle ogive (Borrelli et al., 2006; 
Packard & Sanders, 1971). At this stage, water flushes from the si-
phon were also directed toward us (i.e., funnel directed toward ex-
ternal stimulus, Packard & Sanders, 1971).

Next, the animal gradually raised its arms from the substrate and 
assumed a Flamboyant body pattern with arms I twisted (Figure 2b) 
and arms II tucked in and curled in the distal part (Figure 2c; Borrelli 
et al., 2006). These postural changes co- occurred with the start of a 
backward displacement. While lifting up the last arm from the sub-
strate (arm IV Right), the octopus pointed the siphon downward and 
flushed a water jet (Figure 2c), thus “hopping” backward and then 
landing on one arm (arm III R; Figure 2d).

From a biomechanical perspective, this is an interesting se-
quence of movements because it involved two posterior arms of 
the same side— arm IV R to lift- off (Figure 2c) and arm III R to land 
(Figure 2d)— rather than one right arm and one left arm as typically 
observed in bipedal locomotion (Huffard et al., 2005). Next, the 
distal part of arm III R— which was tucked in and curled— was pro-
gressively “unrolled,” thus pushing the whole animal further back 
(Figure 2d– f). Notably, the postural (e.g., coiled tips in arms I; arms 
II and IV tucked in and curled) and locomotory components exhib-
ited in this sequence are remarkably similar to those described for 
bipedal walking in A. aculeatus (see: figure 1 in Huffard et al., 2005; 
figure 2d in Huffard, 2006). Nevertheless, this displacement does 
not qualify as a bipedal walk because the octopus briefly lost contact 
with the substrate (Figure 2f) and then landed with multiple arms 
(arms III R, arms IV; Figure 2g).

Next, the animal stood on arms IV (Figure 2h)— in a posture 
that resemble the Flamboyant body pattern in Octopus bimaculoi-
des (see figure 10 in Forsythe & Hanlon, 1988)— before to initiate 
a jet- propelled backward swimming (Figure 2i). This displacement 
was followed by a bipedal walk: the octopus (a) landed on arm IV R 
(Figure 2j); (b) gradually “unrolled” arm IV L to contact the bottom 

F I G U R E  1   Visual description of the patterns exhibited by Octopus vulgaris (Type III) during bipedal and/or multi- arm walking. The 
sketches were drawn from still images extracted from the documentary “My octopus teacher” (Ehrlich & Reed, 2020)

http://fixounet.free.fr/avidemux/
http://fixounet.free.fr/avidemux/
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(Figure 2j,k); (c) used arm IV R to push the body obliquely; and (d) 
lifted up arm IV R (Figure 2l). Finally, the animal lifted up arm IV L 
as well and performed a jet- propelled “hop,” before to land on the 
bottom with multiple arms (Figure 2m).

Our observation complements the report by Hernández- Urcera 
et al. (2020) in two respects. First, it shows that O. vulgaris— as A. ac-
uleatus (Huffard, 2006)— can be employ bipedal walks to perform 
oblique displacements (Figure 2j– l), not only backward displace-
ments as previously reported. Second, our observation indicates 
that O. vulgaris can flexibly incorporate postural and locomotory 
components of bipedal walking amid heterogeneous displacement 
sequences.

Whereas Hernández- Urcera et al. (2020) recorded a continuous 
rolling gate encompassing a number of consecutive bipedal (and/
or multi- arm) walks, we observed a rather diverse displacement 
sequence that involved smooth transitions among distinct loco-
motory patterns, namely jet- propelled hopping (04:566– 04:999, 
11:633– 11:999), nonjet- propelled hopping (04:999– 06:166), and 
backward swimming (07:733– 10:033), in addition to bipedal walking 

(10:066– 11:599). Interestingly, the postural and locomotory compo-
nents of bipedal walking were not exhibited only during the bipedal 
walk (Figure 2j– l) but also during hopping (Figure 2d– g), similarly to 
what has been observed in A. aculeatus by Huffard (2006).

It should be noted that nonjet- propelled hopping in the octopus 
might bear some similarities with underwater punting (Chellapurath 
et al., 2020; Martinez et al., 1998), a type of locomotion described 
in crabs. In both cases, a thrust— generated by the limb(s) acting 
against the substrate— allows the body to displace by gliding away in 
the water. Considering that octopuses can generate the thrust force 
not only through the muscular action of the arms but also through 
jet- propulsion, it would be intriguing to characterize the kinematics 
of hopping in these animals, perhaps in comparison with underwater 
punting by crabs (e.g., Chellapurath et al., 2020) and/or bipedal loco-
motion in octopus (Huffard et al., 2005). This may be a particularly 
interesting comparison given that octopuses are only slightly nega-
tively buoyant.

The differences in locomotory patterns between the observation 
reported here and the one made by Hernández- Urcera et al. (2020) 

F I G U R E  2   Still images describing the 
behavioral sequence. See main text and 
Video S1 for details
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are intriguing given that the two behaviors were defensive responses 
triggered by the same stimuli (i.e., SCUBA divers). It is possible that 
the lack of a part of arm III L in our octopus might have to some 
extent limited the locomotory ability of the animal, thereby favoring 
jet- propelled hopping and swimming over continuous rolling gates.

Alternatively, it is also possible that specific features of the sub-
strates might have played a role. The observation by Hernández- 
Urcera et al. (2020), as well as the reports of bipedal locomotion 
in other species (Huffard, 2006; Huffard et al., 2005), took place 
in a sandy bottom environment. In contrast, the behavior we have 
observed was performed on a pebble substrate that, being more 
uneven, might have impaired octopus’ ability to perform quick dis-
placements through continuous rolling gaits. Future research is 
needed in order to test these hypotheses.

In parallel, the observation reported here and the one made 
by Hernández- Urcera et al. (2020) also share some important fea-
tures. In particular, both reports involved a small- sized O. vulgaris. 
Note that this is a fair, although crude, categorization given that this 
cephalopod can exceed more than five kilograms of body weight 
(Jereb et al., 2014). Further, the appearances assumed by the ani-
mals during locomotion encompassed chromatic, textural, and pos-
tural components of the Flamboyant body pattern (e.g., frontal white 
spots, rough skin, arms I twisted; Table 1).

According to Packard and Sanders (1971), the Flamboyant body 
pattern in O. vulgaris is a response to disturbance that is specific to 
small- sized animals; this “immature” response is gradually replaced 
by the Dymantic body pattern in larger size individuals. Building 
on this, it may be reasonable to hypothesize that if bipedal walk-
ing in O. vulgaris is predominantly expressed together with the 
Flamboyant, then this locomotory pattern should be restricted to 
small- sized individuals. Alternatively, it has been proposed that bi-
pedal locomotion might be restricted to small octopuses due to the 
physical constraints imposed by larger body mass (Hernández- Urcera 
et al., 2020). However, given the variability observed in O. vulgaris 
type III with regard to the body size of the “walker” and body pattern 
expressed during bipedal locomotion (Ehrlich & Reed, 2020), these 
considerations should be taken with caution.

In summary, our observation provides further evidence that 
O. vulgaris is capable of bipedal walking, thereby enriching the recent 
report by Hernández- Urcera et al. (2020). Yet, future research will be 
essential to gain further insight into this issue.

The approach used by Huffard (2006) could be replicated in 
O. vulgaris in order to characterize the variability expressed by this 
cephalopod in terms of body patterns exhibited during locomo-
tion and body size of the “walker.” Systematic observations would 
also allow to clarify to what extent the features of the substrate 
(e.g., sandy vs. pebble bottom) and/or morphological factors (i.e., 
missing arm) might influence octopus’ ability to walk bipedally. 
Finally, considering that cephalopods are known for adjusting their 
anti- predatory according to the hunting strategies of predators 
(Langridge et al., 2007; Staudinger et al., 2011; for a review, see 
Amodio et al., 2020), it would be particularly interesting to inves-
tigate whether bipedal locomotion is flexibly exhibited depending 

on the kind of threat, or ecological context, and whether octo-
puses are more likely to rely on this locomotory strategy to achieve 
crypsis while moving (Borrelli et al., 2006; Hanlon et al., 1999; Van 
Heukelem, 1983), in response to a visual predator relatively to a che-
mosensory predator.

ACKNOWLEDG MENTS
We are grateful to Marino Amodio for producing the sketches of 
Figure 1 and for editing the images of Figure 2. The observation of 
Octopus vulgaris in the wild has been supported by ASSEMBLE- SZN 
(Project: #1068- SZN- 5), granted to NS and NJ. During the prepara-
tion of this article, PA was supported by a Study Abroad Studentship 
(Grant reference: SAS- 2020- 004\10) funded by the Leverhulme 
Trust. GF was supported by SZN intramural fund and by RITMARE- 
MIUR Flagship Project.

CONFLIC T OF INTERE S T
Authors declare that they have no conflict of interest.

AUTHOR CONTRIBUTIONS
Piero Amodio: Conceptualization (lead); formal analysis (lead); fund-
ing acquisition (equal); investigation (equal); visualization (lead); writ-
ing –  original draft (lead); writing –  review and editing (equal). Noam 
Josef: Funding acquisition (equal); investigation (equal). Nadav 
Shashar: Funding acquisition (equal); investigation (equal); writing 
–  review and editing (equal). Graziano Fiorito: Conceptualization 
(supporting); funding acquisition (equal); writing –  review and edit-
ing (equal).

DATA AVAIL ABILIT Y S TATEMENT
Video of the defense response by Octopus vulgaris in Capri, Italy: 
Supporting Information (Video S1).

ORCID
Piero Amodio  https://orcid.org/0000-0002-9408-2902 

R E FE R E N C E S
Amodio, P., Shigeno, S., & Ostojić, L. (2020). Evolution of intelligence in 

cephalopods. eLS, 1, 77– 84. https://doi.org/10.1002/97804 70015 
902.a0029004

Amor, M., Doyle, S., Norman, M., Roura, A., Hall, N., Robinson, A., Leite, 
T., & Strugnell, J. (2019). Genome- wide sequencing uncovers cryptic 
diversity and mito- nuclear discordance in the octopus vulgaris spe-
cies complex. bioRxiv, 573493. https://doi.org/10.1101/573493

Borrelli, L., Gherardi, F., & Fiorito, G. (2006). A catalogue of body pattern-
ing in cephalopoda. Firenze University Press.

Chellapurath, M., Stefanni, S., Fiorito, G., Sabatini, A. M., Laschi, C., & 
Calisti, M. (2020). Locomotory behaviour of the intertidal marble 
crab (Pachygrapsus marmoratus) supports the underwater spring- 
loaded inverted pendulum as a fundamental model for punting in 
animals. Bioinspiration and Biomimetics, 15(5), 055004. https://doi.
org/10.1088/1748- 3190/ab968c

De Luca, D., Catanese, G., Procaccini, G., & Fiorito, G. (2014). An integra-
tion of historical records and genetic data to the assessment of global 
distribution and population structure in Octopus vulgaris. Frontiers in 
Ecology and Evolution, 2, 55. https://doi.org/10.3389/fevo.2014.00055

https://orcid.org/0000-0002-9408-2902
https://orcid.org/0000-0002-9408-2902
https://doi.org/10.1002/9780470015902.a0029004
https://doi.org/10.1002/9780470015902.a0029004
https://doi.org/10.1101/573493
https://doi.org/10.1088/1748-3190/ab968c
https://doi.org/10.1088/1748-3190/ab968c
https://doi.org/10.3389/fevo.2014.00055


3684  |     AMODIO et Al.

De Luca, D., Catanese, G., Procaccini, G., & Fiorito, G. (2016). Octopus 
vulgaris (Cuvier, 1797) in the Mediterranean Sea: Genetic diversity 
and population structure. PLoS One, 11(2), e0149496. https://doi.
org/10.1371/journ al.pone.0149496

Ehrlich, P., & Reed, J. (2020). My octopus teacher. Netflix.
Forsythe, J. W., & Hanlon, R. T. (1988). Behavior, body patterning and 

reproductive biology of Octopus bimaculoides from California. 
Malacologia, 29(1), 41– 55.

Gleadall, G. I. (2016). Octopus sinensis d’Orbigny, 1841 (Cephalopoda: 
Octopodidae): Valid species name for the commercially valuable 
East Asian common octopus. Species Divers, 21, 31– 42. https://doi.
org/10.12782/ sd.21.1.031

Hanlon, R. T., Forsythe, J. W., & Joneschild, D. E. (1999). Crypsis, con-
spicuousness, mimicry and polyphenism as antipredator defences 
of foraging octopuses on Indo- Pacific coral reefs, with a method of 
quantifying crypsis from video tapes. Biological Journal of the Linnean 
Society, 66(1), 1– 22. https://doi.org/10.1111/j.1095- 8312.1999.
tb019 14.x

Hanlon, R. T., & Messenger, J. B. (2018). Cephalopod behaviour (2nd ed.). 
Cambridge University Press.

Hernández- Urcera, J., Garci, M. E., & Cabanellas- Reboredo, M. (2020). 
Bipedal locomotion by Octopus vulgaris. Marine Biodiversity, 50, 87. 
https://doi.org/10.1007/s1252 6- 020- 01112 - 5

Huffard, C. L. (2006). Locomotion by Abdopus aculeatus (Cephalopoda: 
Octopodidae): Walking the line between primary and secondary de-
fenses. Journal of Experimental Biology, 209, 3697– 3707. https://doi.
org/10.1242/jeb.02435

Huffard, C. L., Boneka, F., & Full, R. J. (2005). Underwater bipedal loco-
motion by octopuses in disguise. Science, 307(5717), 1927. https://
doi.org/10.1126/scien ce.1109616

Jereb, P., Roper, C. F. E., Norman, M. D., & Fin, J. K. (2014). Cephalopods 
of the world. An annotated and illustrated catalogue of species known 
to date. Volume 3: Octopods and vampire squids. FAO, Food and 
Agriculture Organization of the United Nations.

Josef, N., Amodio, P., Fiorito, G., & Shashar, N. (2012). Camouflaging in a 
complex environment— Octopuses use specific features of their sur-
roundings for background matching. PLoS One, 7(5), e37579. https://
doi.org/10.1371/journ al.pone.0037579

Kier, W. M., & Smith, K. K. (1985). Tongues, tentacles and trunks: The bio-
mechanics of movement in muscular- hydrostats. Zoological Journal 
of the Linnean Society, 83(4), 307– 324. https://doi.org/10.1111/
j.1096- 3642.1985.tb011 78.x

Langridge, K. V., Broom, M., & Osorio, D. (2007). Selective signalling 
by cuttlefish to predators. Current Biology, 17(24), R1044– R1045. 
https://doi.org/10.1016/J.CUB.2007.10.028

Levy, G., & Hochner, B. (2017). Embodied organization of Octopus vul-
garis morphology, vision, and locomotion. Frontiers in Physiology, 8, 
164. https://doi.org/10.3389/fphys.2017.00164

Martinez, M., Full, R., & Koehl, M. (1998). Underwater punting by an 
intertidal crab: A novel gait revealed by the kinematics of pedes-
trian locomotion in air versus water. Journal of Experimental Biology, 
201(18), 2609– 2623.

Mather, J. A. (1998). How do octopuses use their arms? Journal of 
Comparative Psychology, 112(3), 306– 316. https://doi.org/10.1037/0
735- 7036.112.3.306

Norman, M. (2000). Cephalopods, a world guide. ConchBooks.
Packard, A., & Sanders, G. (1969). What the octopus shows to the world. 

Endeavour, 28(104), 92– 99.
Packard, A., & Sanders, G. D. (1971). Body patterns of Octopus vulgaris 

and maturation of the response to disturbance. Animal Behavior, 
19(4), 780– 790. https://doi.org/10.1016/S0003 - 3472(71)80181 - 1

Sampaio, E., Seco, M. C., Rosa, R., & Gingins, S. (2020). Octopuses punch 
fishes during collaborative interspecific hunting events. Ecology. 
e03266. https://doi.org/10.1002/ecy.3266

Shigeno, S., Sasaki, T., Moritaki, T., Kasugai, T., Vecchione, M., & Agata, 
K. (2008). Evolution of the cephalopod head complex by assembly 
of multiple molluscan body parts: Evidence from Nautilus embry-
onic development. Journal of Morphology, 269, 1– 17. https://doi.
org/10.1002/jmor.10564

Staudinger, M. D., Hanlon, R. T., & Juanes, F. (2011). Primary and second-
ary defences of squid to cruising and ambush fish predators: Variable 
tactics and their survival value. Animal Behavior, 81(3), 585– 594. 
https://doi.org/10.1016/J.ANBEH AV.2010.12.002

Sumbre, G., Gutfreund, Y., Fiorito, G., Flash, T., & Hochner, B. (2001). 
Control of octopus arm extension by a peripheral motor program. 
Science, 293(5536), 1845– 1848. https://doi.org/10.1126/scien 
ce.1060976

Van Heukelem, W. F. (1983). Octopus cyanea in Cephalopod life cycles (pp. 
267– 276). Academic Press.

Wells, M. J. (1978). Octopus: Physiology and behaviour of an advanced in-
vertebrate. Chapmanan.

Woods, J. (1965). Octopus watching off Capri. Animals, 7(12), 324– 327.

SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.

How to cite this article: Amodio P, Josef N, Shashar N, Fiorito 
G. Bipedal locomotion in Octopus vulgaris: A complementary 
observation and some preliminary considerations. Ecol Evol. 
2021;11:3679– 3684. https://doi.org/10.1002/ece3.7328

https://doi.org/10.1371/journal.pone.0149496
https://doi.org/10.1371/journal.pone.0149496
https://doi.org/10.12782/sd.21.1.031
https://doi.org/10.12782/sd.21.1.031
https://doi.org/10.1111/j.1095-8312.1999.tb01914.x
https://doi.org/10.1111/j.1095-8312.1999.tb01914.x
https://doi.org/10.1007/s12526-020-01112-5
https://doi.org/10.1242/jeb.02435
https://doi.org/10.1242/jeb.02435
https://doi.org/10.1126/science.1109616
https://doi.org/10.1126/science.1109616
https://doi.org/10.1371/journal.pone.0037579
https://doi.org/10.1371/journal.pone.0037579
https://doi.org/10.1111/j.1096-3642.1985.tb01178.x
https://doi.org/10.1111/j.1096-3642.1985.tb01178.x
https://doi.org/10.1016/J.CUB.2007.10.028
https://doi.org/10.3389/fphys.2017.00164
https://doi.org/10.1037/0735-7036.112.3.306
https://doi.org/10.1037/0735-7036.112.3.306
https://doi.org/10.1016/S0003-3472(71)80181-1
https://doi.org/10.1002/ecy.3266
https://doi.org/10.1002/jmor.10564
https://doi.org/10.1002/jmor.10564
https://doi.org/10.1016/J.ANBEHAV.2010.12.002
https://doi.org/10.1126/science.1060976
https://doi.org/10.1126/science.1060976
https://doi.org/10.1002/ece3.7328

