SUMMARY OF PAPERS NOMINATED FOR THE CIAC BEST PAPER AWARD 2006-2009
The winner is #8.

Nomination # 1

Paper Title: Cuttlefish Culture – State of the art and future trends

Authors: A.V. Sykes, P.M. Domingues, M. Correia & J.P. Andrade

Nominated by A.V. Sykes for all the authors

Author Status:

António Sykes – Postdoctoral Researcher and Assistant Professor

Pedro Domingues – Senior Researcher

Miguel Correia – PhD student

José Pedro Andrade – Full Professor

Summary:

This paper presents a compilation of the latest information on cuttlefish culture when species diversification in the field of aquaculture is mandatory and cephalopods stand as the most promissed species. It starts by presenting an overview on the need for cephalopod culture in general and the cuttlefish in particular. It also reviews the existing knowledge gathered throughout the years and the many contributions from several authors working in fisheries and aquaculture research fields. Present cuttlefish culture related research, recently developed technologies (like culture systems, maternity/nursery and juvenile and adult proceedings) are described in detail for the species during each life stage. Finally, current problems/bottlenecks and prospects for future research are suggested. 

Nomination # 2

Paper Title: Evolution of the cephalopod head complex by assembly of multiple molluscan body parts: evidence from Nautilus embryonic development. 
Authors: Shuichi Shigeno, Takenori Sasaki, Takeya Moritaki, Takashi Kasugai, Michael Vecchione, and Kiyokazu Agata

Author Status: Postdoctoral Researcher 

Name f the person of nominating paper:  Shuichi Shigeno

Summary:
We would like to nominate our paper for the Best Scientific Award during 2006-09. This paper fits the policy well with its impact, significance, and interdisciplinary interests to change our understanding of all cephalopods.  Based on a challenge of long-term aquaculture over the 5 years, the authors succeeded to find unknown early embryos and successive stages of the "living fossil" Nautilus pompilius. Cephalopods have the largest heads and brains of all invertebrates; however, the evolutionary origin remains largely veiled. Some cephalopod authorities have believed that the arms were derived from the ancestral head (e.g. J.Z. Young and recent paleontologists) or the arms were derivates from the molluscan foot (Naef and Boletzky). Based on the nautilus embryos, confocal microscopy, and molecular expression patterns of transcription factors Dlx and Engrailed, the nominated paper suggested that arms were derived from the whole foot and the origin of funnel was unexpectedly the ancestral neck region. As had already picked up by some cephalopod internet pages, the paper also may provide a strong impact not only to cephalopodists, but also general audience. In major textbooks and magazines, the models for cephalopod ancestors had been drawn on the basis of soft-parts of “adult” nautiluses or squids. The paper however changed a view of the common cephalopod ancestor. 

Nomination # 3

Paper Title: Synergistic effects of climate-related variables suggest future physiological impairment in a top oceanic predator
Authors: Rui Rosa1 and Brad Seibel2
1 During this study, R.R. was a postdoctoral researcher in the University of Rhode Island, USA. Currently, R.R. is a Research Associate in the Guia Marine Laboratory, Faculty of Sciences, University of Lisbon, Portugal.

2 B.A.S. is an Assistant Professor of Biology at the University of Rhode Island, USA

Person nominating the paper: Uwe Piatkowski (Council Member)

The findings reported in the recent PNAS paper demonstrated, for the first time, a direct negative effect of ocean acidification on a non-calcifying organism, namely in jumbo (or Humboldt) squid, Dosidicus gigas. Ocean acidification, predicted for the end of the 21st century, suppressed squid’s energy production by ~30% and restricted the capacity for predator-prey interactions via locomotion. Additionally, the authors measured the metabolic consequences of oxygen and temperature levels that reflect both i) the gradients experienced during the squid’s diel vertical migration into the oxygen minimum zones (OMZ) of the Eastern Tropical Pacific (ETP) and ii) the climate-related changes predicted over the next century in the ETP region. The results showed that the synergistic effects of three climate-related variables (ocean acidification, warming and expanding OMZ) will induce deleterious effects on the metabolic and locomotory performance of this top predator squid with potential consequences for its vertical ecology (e.g. habitat compression), distribution and survival in the ETP. The study was subject of focused features by: 
The New York Times http://www.nytimes.com/2008/12/23/science/23obsquid.html
BBC News http://news.bbc.co.uk/2/hi/science/nature/7783971.stm
Discovery Channel http://dsc.discovery.com/news/2008/12/18/jumbo-squid-warming.html
The Times http://www.timesonline.co.uk/tol/news/environment/article5348708.ece
The Guardian http://www.guardian.co.uk/environment/2008/dec/16/wildlife-climatechange
New Scientist http://www.newscientist.com/article/dn16278-squids-in-acid-what-future-oceans-hold-in-store-.html among others.

Nomination # 4

Paper Title: Behaving in the Dark: Locomotor, Chromatic, Postural, and Bioluminescent Behaviors of the Deep-Sea Squid Octopoteuthis deletron Young 1972

 

Stephanie L. Bush (Doctoral candidate, UC Berkeley & Monterey Bay Aquarium Research Institute), Bruce H. Robison (Senior scientist, Monterey Bay Aquarium Research Institute), and Roy L. Caldwell (Professor, UC Berkeley)

 

Summary and significance: 
The authors used Remotely Operated Vehicles (ROVs) to observe behaviors of the mesopelagic squid Octopoteuthis deletron and test the hypothesis that deep-sea squid have a limited repertoire of visual behaviors because of their low-light environment. The first deep-sea cephalopod ethogram was produced from these observations and included chromatic, postural, locomotor, and bioluminescent behavioral components. This was the first cephalopod ethogram to include bioluminescent components. The behavioral diversity of Octopoteuthis deletron was surprisingly large; the number of behavioral components was comparable to the numbers from published shallow-water squid ethograms. These findings highlight our limited knowledge of behavior and communication in deep-sea cephalopods and the need for an increased focus on these species in order to understand cephalopod evolution and ecology.

 

Nominator: Uwe Piatkowski

 

Nomination # 5

Paper title: Life history of the neon flying squid: effect of the oceanographic regime in the North Pacific Ocean

Authors: Ichii, T., Mahapatra, K., Sakai, M. and Okada, Y.

Authors status: Researchers

Summary:

This paper addresses how flexible the life history of squids can be in response to environmental variation, which is a key focus of ecological and evolutionary cephalopod studies recently. The neon flying squid (Ommastrephes bartramii) consists of autumn and winter-spring spawning cohorts in the North Pacific. Life history differences were examined between the two cohorts in relation to the respective oceanographic environment. The two cohorts use the food-rich zone in different phases of their life cycles. Consequently, the autumn cohort grows faster than the winter-spring cohort during the first half of its life cycle, whereas the winter-spring cohort grows faster during the second half. Difference in this growth pattern may be responsible for differing migration patterns; sex segregated migration for the autumn cohort whereas sex identical migration for the winter-spring cohort. Thus, the species show a high level of phenotypic plasticity in response to the contrasting environments. Findings in this paper represent a landmark in our understanding of a very important aspect of flying squid ecology and would provide new approaches for fishery management of the species in future. This paper was published as a Feature Article (exceptional significance) in a leading journal in marine ecology, Marine Ecology Progress Series.
Name of the person nominating the paper: Yasunori Sakurai

Nomination # 6

Paper Title: The impact of asymmetries in the elements of the phragmocone of early jurassic ammonites

Affiliations when the paper was published:

Longridge, L.M. (Ph.D. student in paleontology)

Smith, P.L. (Professor of paleontology)

Rawlings, G. (M.Sc. student in mechanical engineering)

Klaptocz, V. (Researcher in mechanical engineering)

Summary:

In contrast to the rest of their geological history, many Early Jurassic ammonites shared the unusual characteristic of having asymmetric internal components within their phragmocone. These asymmetries possibly arose from stress caused by poor environmental conditions following the mass extinction at the end of the Triassic Period. We constructed three different computer models of a single ammonite species to examine the possibility that these asymmetric elements were counterbalancing each other, allowing the animal to remain vertical when moving through the water. Our paper is the culmination of an interdisciplinary study involving  paleontologists and mechanical engineers which pioneered a new method of modeling fossil ammonoids. Past studies of ammonoid hydrostatics were based on mathematical models of an idealized logarithmically coiled shell. In contrast, our models are based on actual measurements taken from real fossils of different shell diameter combined with soft tissue data derived from the living Nautilus. This approach allowed us to isolate and assess the hydrostatic effects of different components of the shell at various ontogenetic stages. Our work provides insight into the functional constraints and degrees of freedom present in the course of ammonoid evolution.
Nominator: Louise Longridge

Nomination # 7

Paper Title: Bottom-up control of common octopus Octopus vulgaris in the Galician upwelling system, northeast Atlantic Ocean

Authors: Jaime Otero1,*, Xosé Antón Álvarez-Salgado1, Ángel F. González1, Ana Miranda2,Steve B. Groom3, José M. Cabanas2, Gerardo Casas2, Ben Wheatley3, ÁngelGuerra1

Name of the person nominating the paper: Angel Guerra

Jaime Otero is a postdoctoral at present contracted by the Norwegian Government for 4 years. It is working in Norway on Norwegian and Scottish salmon time series.

Summary
This paper investigates the possible underlying causes of the wide interannual fluctuations in catch of the common octopus Octopus vulgaris Cuvier, 1797 in one of the main small-scale fisheries off the coast of Galicia (northwest Spain ). Galicia is at the northern boundary of the Iberian–Canary current upwelling system in the northeast Atlantic Ocean , where local winds induce seasonal upwelling, largely driving the annual cycles of primary and secondary production. We hypothesize that such dynamics are also fundamental for the survival of the planktonic stages of octopus and set the year class strength. We address this hypothesis by investigating the influence of upwelling on time-series of octopus fishery data. Wind stress structure during the spring–summer (prior to the hatching peak) and autumn–winter (during the planktonic stage) was found to affect the early life phase of this species, and explains up to 85% of the total variance of the year-to-year variability of the adult catch. Despite this bottom-up modulation via environmental conditions, our results also provide evidence for a between-cohort density-dependent interaction, probably caused by cannibalism and competition for habitat.

Nomination # 8

Paper Title: The thermohaline expressway:  the Southern ocean as a centre of origin for deep-sea octopuses

Authors:Jan M. Strugnell, Alex D. Rogers, Paulo A. Prodohl, Martin A. Collins, A. Louise Allcock

Author status
Postdoctoral fellow

Name of person nominating the paper: Ron O’Dor

Summary

Understanding how environmental forcing has generated and maintained large-scale patterns of biodiversity is a key goal of evolutionary research and critical to predicting the impacts of global climate change. We suggest that the initiation of the global thermohaline circulation provided a mechanism for the radiation of Southern Ocean fauna into the deep sea. We test this hypothesis using a relaxed phylogenetic approach to coestimate phylogeny and divergence times for a lineage of octopuses with Antarctic and deep-sea representatives. We show that the deep-sea lineage had their evolutionary origins in Antarctica, and estimate that this lineage diverged around 33 million years ago (Ma) and subsequently radiated at 15 Ma. Both of these dates are critical in development of the thermohaline circulation and we suggest that this has acted as an evolutionary driver enabling the Southern Ocean to become a centre of origin for deep-sea fauna. This is the ﬁrst unequivocal molecular evidence that deep-sea fauna from other ocean basins originated from Southern Ocean taxa and this is the ﬁrst evidence to be dated. 

Nomination # 9

Paper Title: New records of octopods (Cephalopoda: Coleoidea) from the Late Cretaceous (Upper Cenomanian) of Hakel and Hadjoula (Lebanon)
Authors: Fuchs, Dirk (researcher), Bracchi, Giacomo (researcher) ,Weis, Robert (researcher)

Summary
In the paleontological collections of the Museo Civico di Storia Naturale Milano and the Musée National D’Histoire Naturelle Luxembourg, the authors found octopods from 95 million years old rocks from Lebanon. The five extraordinarily well preserved specimens belong to three species, Keuppia levante n. gen. n. sp., Keuppia hyperbolaris n. gen. n. sp. and Styletoctopus annae n. gen. n. sp. They are regarded as the earliest representatives of the Octopoda (= Incirrata). This assumption is mainly based on their medially isolated bipartite shell vestige preserved in the posterior mantle. Whereas Keuppia levante and Keuppia hyperbolaris exhibit blade-like shell vestiges similar to the slightly younger genus Palaeoctopus, Styletoctopus annae is highly interesting because its widely separated stylets closely resemble those of modern Enteroctopus dofleini. Styletoctopus annae is therefore assigned to the recent family Octopodidae. Peculiar encrustations, which are situated in close association with the shell vestiges of Keuppia levante n. sp., Keuppia hyperbolaris n. sp., and Styletoctopus annae n. sp. are interpreted as basal fin cartilages. Although fins are not preserved, the presence of fin cartilage clearly indicates the existence of fins in these early octopods. Apart from those “hard parts”, the specimens also preserve precise details of the animal’s soft body (mantle musculature, complete arm crowns, arm musculature, suckers, retractor muscles, gills, eye capsules, buccal mass). The surprising existence of a stylet-like shell vestige in Styletoctopus annae n. sp. suggests that the octopod clade branched off much earlier than previously believed. The authors therefore discuss the phylogenetic origin of both Octopoda and Cirroctopoda, the morphogenetic development of the shell vestige, the occurrence of fin cartilage in early octopods, the evolution of the shell sac, and the absence of cirri in early octopods.

Person that nominated the paper:  Jan Strugnell

Nomination # 10

Paper Title:
Determining the age and growth of wild octopus using stylet increment analysis
Authors: Stephen C Leporati, Gretta T Pecl and Jayson M Semmens 

Status: Researcher (then student)

Summary:

This is the first study to estimate age and growth of a wild octopus population using stylet increment analysis (SIA), a recently developed technique that quantifies growth rings within stylets (reduced internal shells found in the mantle). SIA is a validated and effectual method of age estimation that allows for individual growth heterogeneity and isn’t bound by the assumption that age is strongly related to size, which has been proven to be inappropriate for cephalopods in general. This research revealed that Octopus pallidus can reach a maximum age of approximately 1.6 years, that gender and hatch-season derived differences in growth are secondary to individual growth heterogeneity, and that age has no relationship with size for adults. Thus supporting the increasing emphasis on the importance of growth plasticity in cephalopod biology.  SIA has the potential to play a similar role to statoliths in squid and otoliths in teleosts, as an ageing tool. This study provides a basis for further research into the age and growth determination of other octopus species, in accordance with species-specific validation experiments. By providing a transferable, reliable, accurate and cost effective method of age estimation, SIA has the potential to dramatically alter how octopus research and the management of octopus fisheries are conducted. 

Nominated by: Stephen Leporati

Nomination # 11

Paper Title: Biology of the planktonic stages of benthic octopuses
Author status : Roger Villanueva, researcher. Mark D. Norman, researcher.

Summary:
The aim of the current work is to review available knowledge on all aspects of octopus paralarvae and encompasses their diversity, morphology, sensory systems, diet, feeding requirements, growth, behaviour, predators, distribution, settlement process, biogeography and evolution. Duration of the planktonic stage can range from three weeks to half a year, depending on the species and temperature, providing considerable potential for dispersal. In some species, individuals reach relatively large sizes while living as part of the micronekton of oceanic waters. Such forms appear to delay settlement for an unknown period that is suspected to be longer than for paralarvae in more coastal waters. Sensory systems of planktonic stages include photo-, mechano- and chemoreceptors. During the settlement, a major metamorphosis occurs in morphology, physiology and behaviour, including positive allometric arm growth; development of chromatic and sculptural components of the skin and a horizontal pupillary response. At the same time, animals lose the Kölliker organs, the lateral line system and the oral denticles of the beaks. Positive phototaxis is a common response for paralarvae but this response reduces, disappears or reverses after settlement. Current and potential anthropogenic impacts on these early life stages, such as pollution, overfishing and global climatic change, are identified. This review is also presented as a vehicle for identifying gaps in our knowledge and candidates for future research. 

Name of the person nominating the paper:  Érica A. G. Vidal (Council Member)
Nomination # 12

Paper Title: Stylet elemental signatures indicate population structure in a holobenthic octopus species, Octopus pallidus

Authors: Zoë Doubleday (PhD student), Gretta Pecl (Researcher), Jayson Semmens (Researcher), and Leonid Danyushevsky (Researcher)

Summary: 

This paper utilises a novel technique to investigate the population structure and dispersal patterns of a holobenthic octopus species (Octopus pallidus) in south-east Australia.  The technique involves the targeted analysis of chemical elements within the stylet (an internal shell-like structure) using laser ablation technology.  Multi-elemental signatures revealed a high-level of structure (on a scale of 100s km) within the population.  This study will not only have important implications for the commercial O. pallidus fishery, but will also have potential application for other commercial octopus species around the world.

Nominator: Jessica André 

Nomination # 13

Paper Title: Heritability and fitness-related consequences of squid personality traits

Authors: David L Sinn (student), Luis A Apiolaza (researcher), Natalie A Moltschaniwskyj (researcher)

Summary:
Human harvest of fisheries stocks can induce selection on individuals with particular phenotypes. This selective removal can cause genetic changes if the phenotypic properties have a genetic basis. There is now widespread evidence that human-induced evolution occurs in many finfish stocks 


(Allendorf et al., 2008, Allendorf and Hard, 2009) ADDIN EN.CITE , but little is known concerning harvesting on squid populations. Thus far, fisheries selection for particular behaviours has largely been ignored. In this study, Euprymna squid consistently differed from one another in their willingness to feed under predation risk (termed ‘boldness’). Some squid, independent of hunger levels, tended to be bolder in feeding situations than others. Larger females that were also more feeding bold were also those that had the highest offspring quality, and only reproduced with males with similar shy-bold tendencies. However, feeding boldness was not characterized by detectable levels of additive genetic variation. Thus, while female behaviour, body size, and productivity may covary, individual differences in behaviour that may result in some types of individuals being caught more than others in jigging fisheries may be in large part environmentally determined. This implies that fishing practices that select for particular feeding behaviours may not induce gene-frequency changes in some squid populations. 

Nominating person: Zoe Doubleday

Nomination # 14
Paper Title: A biphasic memory curve in the chambered nautilus, Nautilus pompilius L. (Cephalopoda: Nautiloidea)

Authors: Robyn Crook (Ph.D student at time of publication) and Jennifer Basil (Associate Professor, principle investigator)

Summary:

This paper describes a robust behavioural assay for learning and memory in Nautilus pompilius, which permits direct comparisons to the extensive behavioural and physiological studies of learning and memory in coleoids. Nautiloids are a remnant of an ancient cephalopod lineage, thus may offer a unique insight into the evolution of the complex brains and behaviours common among the more derived cephalopods. Nautilus brains are the simplest among the extant cephalopods, lacking dedicated lobes that are implicated in learning and memory formation in coleoids. Using a Pavlovian conditioning paradigm, we present the first evidence of learning and memory in nautilus. N. pompilius exhibits temporally separated short- and long-term memory stores, producing a characteristic biphasic memory curve similar to that of cuttlefishes. Short-term memory persistence was comparable to coleoids, whereas long-term memory appeared to be consolidated on a comparable schedule but degraded rapidly. Thus the absence of regions necessary for learning and consolidation in coleoids are not required in nautiloids. We believe that this study will serve as a foundation for future comparative investigations of cognitive abilities among evolutionarily distant taxa, and reinforces the role of cephalopods as important model organisms for studies of the neural substrates of learning, intelligence and cognition.

Nominators: Robyn Crook and Jennifer Basil 
Nomination # 15

Paper Title: Modelling size-at-age in wild immature female octopus: a bioenergetics approach

Authors: Jessica André (PhD student), Gretta Pecl (Researcher), Eric Grist (Researcher), Jayson Semmens (Researcher), Malcolm Haddon (Researcher), Stephen Leporati (Researcher).

Summary: This paper investigates the relative influence of the principal abiotic (environmental temperature) and biotic (food consumption, hatchling size, inherent growth capacity) factors affecting size-at-age in immature female octopus. Using a bioenergetics model and size-at-age data of wild-caught immature Octopus pallidus, this study simulates the juvenile growth trajectories of individuals hatched in different seasons based on food availability, metabolism, environmental temperature and individual variability, under an assumption of 2- phase growth. Simulations predict that the effect of hatchling size on size-at-age was secondary to that of inherent growth capacity. Projections also suggest that wild immature populations comprise a mixture of individuals displaying exponential growth and 2-phase growth and that the proportion of each depends primarily on the individuals’ inherent growth capacities and food availability. This paper enhances our understanding of octopus growth in the wild and provides some interesting additions to the debate over the existence of 2-phase growth in wild cephalopod populations.

Nominator: Zoë Doubleday

Nomination # 16

Paper title: Rearing of Octopus vulgaris paralarvae: Present status, bottlenecks and trends

Authors and author status: 

J. Iglesias (1): 
researcher.
F. J. Sánchez (1): researcher.
J.G.F. Bersano (2): researcher.
J. F. Carrasco (3): researcher. 

J. Dhont (4): researcher. 

L. Fuentes (1): researcher. 

F. Linares (5): researcher. 

J. L. Muñoz (6): researcher.
S. Okumura † (7): researcher. 

J. Roo (8): researcher.
T. van der Meeren (9): researcher. 

E.A.G. Vidal (10): researcher. 

R. Villanueva (11): researcher.

Name of person nominating the paper: José Iglesias

Summary:

This paper can be a reference handbook for any researcher in the world dealing with rearing of Octopus paralarvae. The paper shows the results from the working group on paralarval rearing of Octopus vulgaris hold in Vigo (Spain) in 2005, which was organized in order to formulate recommendations to tackle the high mortality rates and poor growth generally observed in O. vulgaris paralarval rearing experiments. The most active researchers related to this subject attended this meeting to determine the bottlenecks that prevent success in paralarval rearing, define the most appropriate rearing conditions, and identify required future research. The present paper describes rearing techniques for O. vulgaris paralarvae used by the different research participant teams, with regard to tank systems, feeding environment, and diets (Artemia, crustacean zoeae, sandeel flakes, copepods, etc.). When embarking on O. vulgaris rearing it is advised to use prey rich in DHA and EPA, and with high DHA/EPA ratio. Such prey could be enriched Artemia, accompanied or not by crustacean zoeae or any microdiet. It is further concluded that the nutritional aspect is the most important factor influencing larval mortality. Certain lipids (phospholipids, cholesterol, and polyunsaturated fatty acids), amino acids (lysine, leucine and arginine), and essential elements (e.g. copper) play a relevant role in the larval nutrition. It is believed that the PUFA content, especially DHA and EPA, constitutes one of the basic nutritional requirements. Regarding new research lines, no standardized system for paralarval rearing exists, and it is essential to make progress on this issue. Research on nutritional requirements is considered an area of highest priority, especially the development of a specific enrichment for Artemia, the search for alternative live preys, and the development of suitable formulated diets. 
Nomination # 17

Paper title: Effects of starvation and recovery on the survival, growth and RNA/DNA ratio in loliginid squid paralarvae


Authors: Érica A.G. Vidal, Paul DiMarco and Phillip Lee

Author’s status: Postdoctoral Fellow 
Summary:

This study evaluates the ability of squid paralarvae to resist and recover from starvation by measuring their survival, growth rate and RNA/DNA ratios during starvation and refeeding. The results demonstrated that 15 days-old paralarvae reared at 16 °C could recover from 3-days of starvation yet not 4 or 5-days, and confirm, that starvation is an important source of mortality in squid paralarvae. It was also shown that heavier individuals had higher starvation resistance than their smaller and slower growing siblings. The pressure of starvation caused a stronger selection for inherently faster growing paralarvae. After the starvation period there was a clear reduction in weight and RNA/DNA ratio variability in all starved treatments, while individual variability remained high in the control treatment. This suggests a positive relationship between rapid growth and high survival in squid. When paralarvae from the same brood were exposed to starvation, only that small percentage with potential for faster growth survived. These findings enhance our understanding of how food availability may impact squid populations and could also partially explain the poor size-at-age relationship found in squid.
Nominator: Rodrigo S. Martins

Nomination # 18

Paper Title: Mating behavior of Abdopus aculeatus (d’Orbigny 1834) (Cephalopoda: Octopodidae) in the wild

 

Authors: Christine L. Huffard (Conservation International), Roy L. Caldwell (Professor, UC Berkeley, USA), and Farnis Boneka (Professor, Sam Ratulangi University, Indonesia)

 

Summary and significance: 

The authors made the first in-depth field observations of mating behavior in an octopus. In contrast to the simple mating systems implicated for mostly asocial octopuses, the authors found a diversity of mating strategies in Abdopus aculeatus. Males and females formed a temporary ‘pair bondage’ whereby males maintained a den close enough to a female to be able to mate while the individuals sat at the entrance to their respective dens. Males also followed these females on their foraging bouts and guarded them from other males, fighting more frequently for larger females. Transient males and females were not involved in guarding behavior and mated in many cases where an individual of the opposite sex was encountered. Lastly, sneaker males gained matings by failing to display typical male body patterns when approaching a female, fooling a guarding male into letting the sneaker male close. The mating system of A. aculeatus is clearly a complicated one and challenges the assumption that octopus courtship and mating behavior is simply a matter of chance encounters between the sexes resulting in matings. This research has overturned several assumptions and will direct future work that is essential to understanding cephalopod mating behaviors. 
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