Determining call frequency and differentiation by matriarchs in Southern Resident Killer Whales. Do matriarchs dominate vocalization frequency and repertoire?
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INTRODUCTION

In a marine environment where light is attenuated rather quickly, but sound travels far, social mammals rely on acoustic indicators to stay in contact with each other (Myrberg 1980). Recent studies have recorded calls from identified pods and described pod-specific repertoires of 7-17 call types (Ford and Fisher 1982; Ford 1991). Ford (1991) grouped pods with shared call types into acoustic clans. He suggested that similarity in vocal repertoire reflects matrilineal relatedness. There is growing evidence that Killer whales learn their vocalizations throughout their lives my means of vocal mimicry (Janik and Slater 1997). Killer whales are highly stable top predators that rely on highly stable and complex social structure. This social organization relies on older female members of the group to maintain structure and integrity within the pod (Bigg et al. 1990). Matrilines are the smallest grouping of whales consisting of a matriarch and her offspring. Pods are groups of related matrilines who form close associations (Bigg et al. 1990). Several studies have proven existing vocal repertoires for all orca pods in the Pacific Northwest region (Miller et. Al 1999; Spong et al. 2005; Nousek et al. 2006). These vocal repertoires have varying degrees of similarity based on varying degree of related-ness (Nousek et al. 2006). It is of increasing interest to isolate vocalizations from individual animals and attempt to identify characteristics of individual calls. Since matriarchs are known to be at the top tier of social hierarchy in killer whale society, it is logical to study the vocal repertoire of matriarchs among the Southern Resident Killer Whale population. In this study, I will investigate acoustical variation among matriarchs in the Southern Resident Killer Whale population in and around the San Juan Islands and the Greater Puget Sound. Determination that matriarchs indeed vocalize excessively than other members (or use exclusive calls), could begin to reveal more to us about killer whale communication and the importance of matriarchs to the subsistence of orca populations.
METHODS AND EXPERIMENTAL DESIGN

Data collection will be a joint effort of students working on the Gato Verde, a biodiesel sailing catamaran during a 10-week study period between August 26, 2007 and October 20, 2007. The primary area of study will be the waters surrounding the San Juan Islands in the Greater Puget Sound area. Hydrophones will be dropped off the stern end of the boat and recordings will be made of animals in the area. An array will determine if an animal is in a direct line from the hydrophone, of so, the animal as well as the call will be recorded. In addition, photo records will be taken to later identify animals and match them with hydrophone recordings to identify which individual made certain calls. Since estimated age and identity of all animals are known, statistical analysis will determine frequency of calls made by every individual. Comparison of frequencies made by animals of age groupings and sex will determine if hierarchy or social status correlates with call frequency and repertoire.
Sample size will depend on our ability to track whales and record individual animals at arrays suitable for acoustical isolation. In order to ensure replicability, animals will be recorded at random and attention will be paid to relative pod structure at time of recording (for example, if the pod is traveling close together or reasonably spread out). In order to attain data as error-free as possible only calls with certain knowledge of who the source producer is will be accepted into the data analysis. 
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