Brief communication

Assessing the immediate displacement effect of an interactive pinger on harbour porpoises (Phocoena phocoena) in the wild.

The sustainability of many populations of Phocoena phocoena is threatened by extensive by-catch in commercial fishing gear (Berggren et al. 2002). Acoustic alarms, pingers, have effectively reduced by-catch in fishery trials (Kraus et al. 1997, Larsen 1997) and are mandatory in several countries (Larsen et al. 2002). However, conventional pingers emit displacement sounds continuously when submerged. These excessive emissions cause disturbance to the marine environment and may lead to reduced effectiveness, habituation or exclusion from important habitats (Culik et al. 2001). The interactive pinger intends to reduce this impact by emitting displacement sounds only when necessary, i.e. when triggered by sonar in its active mode. This likely delays habituation and only displaces animals from the direct area around nets. Additionally, to stimulate echolocation towards the pinger and increase the chance of trig, the interactive pinger always emits naturalistic alerting sounds, simulated sonar clicks, in both alerting (only alerting sounds) and active mode.
Trials with a single unit showed that one emission gave a direct displacement effect, only affecting the dive during trig and the subsequent dive (Poulsen 2004). This study evaluated the concept more realistically and tested a pinger array in a simulated fishery situation. The aim was to assess the immediate displacement effect of the interactive pinger on Phocoena phocoena and additionally compare their reaction to arrays of both pinger types. 
The interactive pinger in either alerting or active mode, which in addition to the alerting sounds emitted four displacement sounds when triggered, or the AQUAmark 100TM (aquamark), a commercial pinger used in fisheries with identical displacement sounds, were used. 
Experiments were conducted during August-September 2005 off the coast of Denmark in an area of high porpoise density. Four pingers were deployed 100 m apart perpendicular to the coast and a float line simulating a gillnet was deployed in parallel. Each pinger was complemented with a hydrophone, connected to the shore station, to record all acoustic activity. Visual observations of porpoise surfacing positions, constituting tracks, were recorded with a theodolite from a 20 m high hill, within a circular experimental area (400 m radius from the theodolite).
Pingers were sometimes triggered repeated times, hence displacement sounds affected several dives. The mean number of dives affected, six, was used as trig-series for several analyses. The dive prior to trig (predive), based on three unrelated dives in the beginning of a track, the dive during trig (trig dive) and the five subsequent dives constituted a trig-series of seven dives.

The trig dive was of longer duration compared to most other dives in relation to it and dives of the other treatments. During this dive many pods extensively explored the pingers acoustically at close distance, even following emissions, which may explain the long dive duration. Animals then generally swam away from the pinger in the following dive, a displacement effect delayed with one dive and rather prolonged compared to the single unit trials (Poulsen 2004). However, they quickly returned to pre-trig behaviour without exclusion from the area. 
Acoustic activity was not different between treatments and most animals echolocated in the experimental area, however they still passed through the array during all treatments, although in higher proportion during the aquamark treatment (Fishers exact test P=0.049). The area was used in a similar way during all treatments (distribution analysis showed no differences) and animals seemed to follow the natural bottom topography along the shore. To what extent this preferred pathway influenced the apparent reactions to displacement sounds is unknown. All factors combined, especially that there were no obvious differences between treatments, indicate that the main effect of pingers might not be to displace animals, but to increase their awareness when in the area. Considering, it might even be enough with only alerting sounds. The interactive pinger only emitted up to 7 % of the sound emissions of the AQUAmark pinger and should, although further studies are needed, be considered a more environmental friendly mitigation alternative to the conventional pingers currently on the market. In conclusion, the sounds emitted by either pinger seem to increase the awareness of the presence and location of nets, rather than displace porpoises. 
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