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First report of a dead giant squid
(Architeuthis dux) from an operating
seismic vessel
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Abstract

We report the first sighting of a dead giant squid observed from a seismic vessel operating offshore Brazil. The
observation was made by Marine Mammal Observers working on the vessel. The specimen was photographed and
identified as Architeuthis dux on the basis of its size and morphology. Our report adds to the limited data regarding
the distribution of this species in the Southern Atlantic Ocean. Because the animal was not examined, its death
cannot be conclusively linked to the seismic activity. Nevertheless, given the scarcity of observations of this species
offshore Brazil, we believe this record helps to understand the species distribution as well as to highlight the
disturbing lack of information on the impacts of marine sound pollution on invertebrates. This record also serves
as another call for further research and for the use of precautionary principle to protect species in the deep sea.
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Introduction
Seismic surveys are used globally to locate and map oil
and gas reservoirs under the seabed. The negative
impacts of seismic surveys on cetaceans are widely ac-
knowledged. Guidelines and specific legislations are in
place to protect marine mammals and marine turtles in
many countries, including Brazil, although there is on-
going debate as to their effectiveness (Parsons et al.
2009). In addition, despite existing evidence of the
detrimental impact of low frequency sound and seismic
surveys on other taxa, such as fish, decapods and cepha-
lopods (Lagardere, 1982; Regnault and Lagardere, 1983;
Fewtrell and McCauley 2012; McCauley and Fewtrell
2008), they remain exposed and unprotected. This lack
of legal protection may be a result of fewer such
incidents being reported for other vertebrates and inver-
tebrates. It may also reflect a lower concern for inverte-
brates amongst the general public (Guerra et al. 2011).
There is evidence of low frequency sound causing

damage to cephalopod statocysts, which appear to be
sensitive to kinetic sound components as they detect
vibrations (Packard et al. 1990). The impacts vary
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according to the taxa and level of exposure, but effects
can range from simple lesions to lethal consequences
(Solé et al. 2013a, b). In fact, dead beached squids have
been documented in the vicinity of seismic surveys
(André et al. 2011; Guerra et al. 2004). Nevertheless, it is
difficult to link these observations unequivocally with
seismic survey activities. In light of this, we report the
first sighting of a dead giant squid documented from a
seismic vessel during the time of the survey, and discuss
whether the death of this animal could be evidence of
the risks posed by the activity.
Observation
On May 30th, 2013, the Marine Mammal Observers (LL,
DC, LV) on duty onboard an operating seismic vessel at
25°36′S 042°21′W recorded a dead giant squid floating
at the water’s surface. It was photographed by LL (Fig. 1).
The observers estimated its length at approximately 2 m,
and the specimen was identified as Architeuthis dux on
the basis of its size and morphology (A. Guerra, personal
communication). The animal looked relatively well pre-
served, but had begun to deteriorate due to wave action.
A similar, smaller squid had been seen by LV in the
same area earlier that month, but photos could not be
obtained in that instance.
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Fig. 1 Specimen of Architeuthis dux observed from the seismic
survey on May 30th, 2013
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The vessel had been operating in the area shown in
Fig. 2 throughout the previous five months (since
December of 2012), and was towing 48 airguns arranged
in 6 sub-arrays with a shooting interval of 10 s. The total
firing volume was 5085 cubic inches and the operating
pressure was 2000 psi.

Discussion
Sightings of giant squids, whether at sea or stranded on
shore, are rare, and the distribution of the species re-
mains poorly understood (Roper and Shea 2013). Most
records of Architeuthis are from the Northern Atlantic,
with a few reports off southern Brazil (Arfelli et al. 1991;
Fig. 2 Map showing seismic survey area and location of observation
Martins and Perez, 2009). Our record adds to the lim-
ited information regarding the distribution of the species
in the Southern Atlantic Ocean.
Because we had no means to examine the animal, we

understand that its death cannot be conclusively associ-
ated with the seismic activity. Nevertheless, we believe
its record helps to highlight the disturbing lack of
information on the impacts of marine sound pollution
on invertebrates.
Until fairly recently, concerns about anthropogenic

noise in marine ecosystem have been solely in regard to
its impact on sound as means of communication,
neglecting the effects of sound as a wave of pressure that
can cause physical harm to certain species (André et al.
2011). Legislation has therefore been designed to protect
animals which, like humans, rely on sound to communi-
cate, and has failed to protect animals that experience
sound differently. While there is no definite proof to link
the death of this specimen to the seismic activity, its oc-
currence in an area of active surveys is suggestive of a
possible link. Observations of giant squid at sea are rare,
and there is a plausible mechanism for expecting the use
of airguns to cause physical trauma. We believe that the
precautionary principle should be applied in situations
like this where species might be endangered by hu-
man activities, until a better scientific understanding
is developed.
From a legal perspective, states have a general obliga-

tion under international law to protect and preserve the
marine environment and to address specific sources of
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marine pollution (Dotinga and Elferink 2000), including
acoustic pollution. The general duty encompassed in
Article 192 of the United Nations Convention on the
Law of the Sea, which Brazil has ratified, includes a duty
to protect the marine environment from the effects of
underwater noise, which is covered under the definition
since it includes the introduction of energy into the mar-
ine environment which is likely to result in deleterious
effects (Firestone and Jarvis 2007).
Brazil has already endeavored to protect critical mar-

ine mammal habitat from acoustic disturbances. Brazil is
required to take preventive action based on precaution-
ary and anticipatory approaches. This obligation applies
both to any activities undertaken in the Exclusive Eco-
nomic Zone of Brazil and to any vessels operating in the
High Seas under the Brazilian flag. Creating regulations
that contribute to the collection of further marine scien-
tific data in this area and that take into account the po-
tential impact of sonar activities on invertebrates such as
deep sea squids would be a way to fulfil this obligation.
In light of these legal obligations and the uncertainties

surrounding impacts on invertebrates, we believe there
is an urgent need for regulators to conduct a compre-
hensive review of the impacts of seismic surveys on dif-
ferent taxa, in addition to marine mammals. If oil and
gas companies are truly committed to environmental
protection, they should also play a role in contributing
resources and facilitating such efforts.

Acknowledgements
We would like to thank Dr. Guerra for identifying the specimen and for the
encouragement to report the observation. We would also like to thank Dr.
Ben Phalan and Dr. Cláudio Sampaio for the comments in the manuscript.
First author is currently funded by CAPES through the program Science
Without Borders (#60591309).

Authors’ contributions
LL, DC and LV were the Marine Mammals Observers (MMOs) on duty at the
time of sighting. LL defined the scope and coordinated the draft of the
manuscript. JAN was responsible for the literature review. TT reviewed the
manuscript and provided input on Brazil’s legal obligations to protect high
seas. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Author details
1College of Forestry, Oregon State University, Corvallis, OR 97331-5704, USA.
2Água Viva Soluções Ambientais –Rua Bambina 29/504 Botafogo, Rio de
Janeiro, RJ CEP 22251-050, Brazil. 3Programa de Pos Graduação em Ecologia
e Biomonitoramento: Laboratório de Ecologia Bentônica, Universidade
Federal da Bahia, 40170-115 Salvador, BA, Brazil. 42014 Advanced Leadership
Fellow, Harvard University, 10 Hilliard Street, Cambridge, MA 02138, USA.

Received: 4 April 2016 Accepted: 21 April 2016

References
André M, Solé M, Lenoir M, Durfort M, Quero C, Mas A, et al. Low-frequency

sounds induce acoustic trauma in cephalopods. Front Ecol Environ. 2011;9:
489–93. doi:10.1890/100124.
Arfelli CA, de Amorim AF, Thomas ARG. First record of a giant squid Architeuthis
sp Steenstrup, 1957 (Cephalopoda, Architeuthidae) in Brazilian waters. B Inst
Pesca São Paulo. 1991;18:83–8.

Dotinga H, Elferink A. Acoustic pollution in the oceans: the search for legal
standards. Ocean Dev Int Law. 2000;31:151–82.

Fewtrell JL, McCauley RD. Impact of air gun noise on the behaviour of marine
fish and squid. Mar Pollut Bull. 2012;64:984–93. doi:10.1605/01.301-
0019507078.2012.

Firestone J, Jarvis C. Response and responsibility: regulating noise pollution in the
marine environment. J Int Wildl Law Policy. 2007;10(2):109–52.

Guerra Á, González ÁF, Rocha F. A review of the records of giant squid in the
north-eastern Atlantic and severe injuries in Architeuthis dux stranded after
acoustic explorations. Presented at the International Council for the
Exploration of the Sea Conseil International pour l’Exploration de la Mer,
Vigo, Spain. 2004.

Guerra Á, González ÁF, Pascual S, Dawe EG. The giant squid Architeuthis: an
emblematic invertebrate that can represent concern for the conservation of
marine biodiversity. Biol Conserv. 2011;144:1989–97. doi:10.1016/j.biocon.
2011.04.021.

Lagardère JP. Effects of noise on growth and reproduction of Crangon crangon in
rearing tanks. Mar Biol. 1982;71:177–85. doi:10.1007/BF00394627.

Martins RS, Perez JAA. A new record of giant squid Architeuthis sp. (Cephalopoda:
Oegopsida) in Brazilian waters. Zoologia (Curitiba, Imp) 2009, 26:4. doi:10.1590/
S1984-46702009005000012.

McCauley RD, Fewtrell J. Marine invertebrates, intense anthropogenic noise, and
squid response to seismic survey pulses. Bioacoustics. 2008;17:315–8. doi:10.
1080/09524622.2008.9753861.

Packard A, Karlsen HE, Sand O. Low frequency hearing in cephalopods. J Comp
Physiol A. 1990;166:501–5. doi:10.1007/BF00192020.

Parsons ECM, Dolman SJ, Jasny M, Rose NA, Simmonds MP, Wright AJ. A critique
of the UK’s JNCC seismic survey guidelines for minimising acoustic
disturbance to marine mammals: best practice? Mar Pollut Bull. 2009;58:643–
51. doi:10.1016/j.marpolbul.2009.02.024.

Regnault M, Lagardère JP. Effects of ambient noise on the metabolic level of
Crangon crangon (Decapoda, Natantia). Mar Ecol Prog Ser. 1983;11:71–8.

Roper CFE, Shea EK. Unanswered questions about the giant squid Architeuthis
(Architeuthidae) illustrate our incomplete knowledge of coleoid
cephalopods. Am Malacol Bull. 2013;31:109–22. doi:10.4003/006.031.0104.

Solé M, Lenoir M, Durfort M, López-Bejar M, Lombarte A, van der Schaar M, et al.
Does exposure to noise from human activities compromise sensory
information from cephalopod statocysts? Deep Sea Res II Top Stud
Oceanogr. 2013a;95:160–81. doi:10.1016/j.dsr2.2012.10.006.

Solé M, Lenoir M, Durfort M, López-Bejar M, Lombarte A, André M. Ultrastructural
damage of Loligo vulgaris and Illex coindetii statocysts after low frequency
sound exposure. PLoS ONE. 2013b;8(10):e78825. doi:10.1371/journal.pone.
0078825.
•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

http://dx.doi.org/10.1890/100124
http://dx.doi.org/10.1605/01.301-0019507078.2012
http://dx.doi.org/10.1605/01.301-0019507078.2012
http://dx.doi.org/10.1016/j.biocon.2011.04.021
http://dx.doi.org/10.1016/j.biocon.2011.04.021
http://dx.doi.org/10.1007/BF00394627
http://dx.doi.org/10.1016/j.dsr2.2012.10.006
http://dx.doi.org/10.1016/j.dsr2.2012.10.006
http://dx.doi.org/10.1080/09524622.2008.9753861
http://dx.doi.org/10.1080/09524622.2008.9753861
http://dx.doi.org/10.1007/BF00192020
http://dx.doi.org/10.1016/j.marpolbul.2009.02.024
http://dx.doi.org/10.4003/006.031.0104
http://dx.doi.org/10.1016/j.dsr2.2012.10.006
http://dx.doi.org/10.1371/journal.pone.0078825
http://dx.doi.org/10.1371/journal.pone.0078825

	Abstract
	Introduction
	Observation
	Discussion
	Acknowledgements
	Authors’ contributions
	Competing interests
	Author details
	References

