A new device for acoustic monitoring of Phocoena phocoena

The Porpoise Click Logger (PCL) is a new device for static acoustic monitoring (SAM) of Phocoena phocoena. It has been developed for deployment by fishermen, therefore requiring different characteristics than existing monitoring devices. Results show that the PCL functions well for this purpose and that its detection range is of the same magnitude as for earlier SAM devices, although some necessary improvements have also been illuminated through the study. 

The Baltic population of Phocoena phocoena have been through severe declines and is classified as Vulnerable in the IUCN Red List, though it might in fact be Endangered
. Further knowledge about the status of the Phocoena phocoena in the Baltic Sea has been requested by many studies

, reports

 and international conventions

. For this reason, a project was initiated to investigate the occurrence of Phocoena phocoena along the Swedish Baltic coast, using SAM. This was also connected a new regulation concerning mandatory use of acoustic deterrents for cetaceans between Falsterbo and Utklippan, Sweden. The project aimed at using a new deployment method for SAM, taking help from professional fishermen. Therefore, a new SAM device had to be developed which should be smaller, lighter and more easy-handled than earlier models. This was called the PCL, and has been used in a short field study in an area with high densities of Phocoena phocoena in Denmark, and a large scale pilot project along the Swedish Baltic coast in cooperation with professional fishermen. The function of the PCL and the new deployment method for SAM devices in commercial fishery has been evaluated. 
Calibrations of the loggers resulted in very low and varying measured values for the hydrophone sensitivities, at between -225 and -253 dBp-p re 1V /µPa. The varying values could however be the result of varying source levels for the click generator used, since this was measured to lie between 149 and 171 dBp-p re 1uPa@1m. Concerns have been raised about the omni-directionality of the hydrophones, as well as the hydrophone moulding, and further calibrations are needed to shed light over this. The filters for out-sorting of Phocoena phocoena clicks from noise have been much further developed during the study, but still needs improvements. 
The maximum measured detection range for one PCL was 155 m, which is of the same magnitude as for earlier SAM devices. One should however bear in mind the uncertainty of the method used, since it could not always be excluded that no animals was closer to the PCL than the presumably detected one. Detection distances were also very varying for different units. Some units had the majority of detections in the 0-50 m category, and others in the 100-150 m category. A detection proportion of 93 % was found (n=13), within the calculated theoretical maximum detection range of 157 m. These differences between units have implications for the detection area covered by the PCL. From the measured maximum detection distance for the best (155 m) and the worst (101 m) units, the distances corresponds to area coverages of 0.024 and 0.010 km2. The trials in Denmark also showed in what random manner Phocoena phocoena is acoustically detected.
The Swedish project has shown that the PCL is well suited for deployment by fishermen. It is hardy and smaller, lighter and more easy-handled than the earlier SAM device called T-POD. Problems with the PCLs have often been due to a filled memory. This could in turn be caused by a too high variable gain or an error with the saltwater switch. There have also been problems with the internal clock of 12 units. The deployment method in it self was also to be evaluated. Compared to visual inventories, acoustic monitoring is thought to be more cost- and time efficient
 and also give more reliable results in areas with low densities of Phocoena phocoena. To have the PCLs deployed by fishermen has proven to be an efficient and well working method, and 37 PCLs in total were deployed by 21 fishermen. This method is therefore highly recommended for future studies of SAM. 
In conclusion, the PCL has overall worked well and the new deployment method has been successful. There are some problems with the PCL, the most serious concerning the low and varying quality of the hydrophones. 
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