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Expedition/Project Title:  Antipredator behaviour in the Caribbean reef squid (Sepioteuthis sepioidea)

Travel Dates:  1st January – 20th January 2008

Location:  Bocas del Toro Research Station, Smithsonian Tropical Research Institute, Panama

Group Members:  Alex Hayward, Samir Bhatt

Aims:  To record the behavioural responses of Sepioteuthis sepioidea to real and model predators in the field in order to assess: 1. How do individuals within shoals coordinate the escape resonse 2. Is there evidence that S. sepioteuthis uses ‘alarm calls’ to alert other members of the shoal to the presence of predators? 3. Do startle displays differ according to the species of predator encountered?
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Expedition report

The project was carried out at Bocas del Toro Research Station, in northwestern Panama (Figure 1.). On arrival, visibility was poor in the sea around Bocas due to rough seas and heavy rain having washed sediment into the Bay of Almirante. Despite the unfavourable conditions, the first few days were taken up exploring the reefs of the Archipelago in search of reef squid, and consulting local divers about previous sightings. During this time, one shoal was observed in the reef surrounding Isla Popa, however, the squid were skittish and jetted away quickly upon approach. 

Luckily, reef squid were soon discovered around the area known as STRI point, in the reefs immediately surrounding the research station (Figure 2.). Weather conditions also improved and the seas calmed, resulting in a marked improvement in visibility. Filming of interactions between squid and natural predators began, and the first trials using model predators were carried out. The models were built to resemble fish that might represent different threat classes to shoals of squid (barracuda, mutton snapper, and yellow goatfish). They were constructed out of a wire and papier-mache base and coated with fibreglass resin after painting (Figure 3.). Shoals of squid became accustomed to the presence of snorkellers relatively quickly, and could be closely approached before they came together in linear defensive formations. Once the squid were accustomed to our presence, models were presented to the shoal on the ends of 1m transparent plexiglass rods. Controls consisted of divers approaching shoals with plexiglass rods lacking a fish model on the end. 

Several difficulties were encountered during trials. Firstly, water clarity was still not optimum and at the distance required to film whole shoals it was sometimes difficult to make out body pattern components of individual squid. Secondly, the models were quite hard to manoeuvre, and it became apparent that the diameter of the plexiglass was too small given the size of the larger models. Thirdly, after a week of good weather the conditions began to deteriorate once again, and the squid moved off the reefs and into deeper water.

Despite these difficulties, we were able to observe several interesting patterns of behaviour. The goatfish model was included as a species not liable to threaten the squid, and it had been hypothesized that the model would not elicit a response. However, when presented with the goatfish model, resting shoals adopted a linear formation with each individual in an upward pointing position with their tentacles held above themselves drifting in the current, in a manner resembling turtle-grass on the seabed (Figure 4.). It is interesting to note that yellow goatfish were never observed during dives, so it may be that the squid, possibly not being familiar with this type of fish, were ‘playing it safe’ in order to weigh up the potential threat it represented. When the model mutton snapper was presented to the squid they usually first adopted ‘turtle-grass’ postures as before, however, they quickly abandoned this and jetted off in formation when the model continued to approach. On one occasion the squid inked in unison and then jetted off at considerable speed. Snappers were regularly observed around reefs, so it can be assumed that the squid were not naïve to these fish. The model barracuda was not successful in eliciting a response. It was the largest of the models, and probably also the least realistic, thus although small barracuda were common on the reef, it is possible that the squid did not recognise our model as a threat. 

By far the most common interaction observed between shoals of squid and a natural predator was with schools of yellow jack, which regularly passed by in slightly deeper water along the edges of the reef. Interestingly, the squid usually became aware of these shoals long before we did, as was apparent by their adoption of turtle-grass postures, sometimes combined with slow movement towards shallower water. It is well known that cephalopods possess complex eyes similar in structure to our own, and it was impressive to observe how acute their eyesight appeared to be, although of course it is possible that they might also use some other sense for detecting predators.

In addition, many instances of complex body-patterns were observed in individual squid incorporating both positions of the tentacles and chromatophore skin components. More data are required before it is possible to determine the significance of these displays and whether they are performed in specific contexts. One other notable behaviour observed was feeding behaviour. This might represent the first record of the species feeding during the day, since all previous records so far consulted cite S. sepioidea as feeding during the night. However, on two occasions during the early afternoon, individuals in a shoal were observed to break away from the other individuals and pick off a small shrimp that had been swimming nearby in the water column. As soon as the shrimp had been captured, the individual would jet backwards and rejoin the others in the shoal.

In conclusion, the project provided positive evidence that S. sepioidea may distinguish between different threat-classes of predator. Additional trials over a longer period of time are now planned in order to confirm these findings and describe in greater detail the anti-predatory behaviour of this remarkable animal. Many thanks to the Davis Expedition Fund for making this study possible, the staff at Bocas del Toro Research Station for their plentiful help and warm hospitality, and to the squid for their cooperation!
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Figure 1. Location of Bocas del Toro in northwestern Panama
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Figure 2. Main area of field research surrounding STRI point, Isla Colon

[image: image5.jpg]



Figure 3. Sam modelling the model mutton snapper
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Figure 4. Squid adopting ‘sea-grass’ postures after approach with the yellow goatfish model

