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Abstract

In recent years, analysis of tissue samples has become a powerful tool in cetacean ecology since it provides information for effective
conservation and management policies. Biopsy samples taken for such studies have been obtained by various means including
crossbows, rifles, and pole systems. We investigated sampling success and the reaction of dusky dolphins
(Lagenorhynchus obscurus) off the coast of Argentina to a biopsy pole system from 2008 to 2009. Using ad libitum behavioural
sampling, we documented individual behavioural reactions to biopsy sampling immediately after a biopsy was taken. Log-linear models
were used to determine whether there were significant differences in behavioural response for different group size, composition or
behavioural context. In total, 109 sampling attempts were made and 58 biopsy samples were obtained (53.21% success rate). The
intensity of individual response was influenced by group size and composition. Small groups (typically mother/calf) reacted more
frequently than larger groups (generally mixed-age adults and juveniles). The behaviour of the animals prior to our approach for biopsy
sampling also affected their response. Milling dolphins appeared to respond more intensively than dolphins socialising or travelling. In
conclusion, biopsy sampling with the biopsy pole system presented here show generally mild and short-term reactions, though
behaviour, group size and group composition affected the response. This information can be used to minimise the impact of biopsy
sampling, and facilitate the collection of data critical to effective conservation strategies.
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Introduction
Biopsy sampling from free-ranging cetaceans has been

demonstrated to be useful for addressing questions regarding

population genetics (Baker et al 1990; LeDuc et al 1999;

Kiszka et al 2010), stable carbon and nitrogen isotope

analyses (eg Walker et al 1999; Valenzuela et al 2009;

Kiszka et al 2011) and contaminant levels (eg Fossi et al
2000; Fair et al 2010). Biopsy samples taken for genetic

studies have been obtained using crossbows (Lambertsen

1987; Palsbøl et al 1991; Weinrich et al 1991, 1992;

Gauthier & Sears 1999; Bearzi 2000; Hooker et al 2001;

Gorgone et al 2008; Kiszka et al 2010; Quérouil et al 2010),

rifles (Barret-Lennard et al 1996; Krützen et al 2002;

Parsons et al 2003), pole systems (Bilgmann et al 2007),

skin swabs (Hoelzel 1989; Milinkovitch 1994; Harlin et al
1999) or faecal sampling (Parsons et al 1999, 2003; Green

et al 2007). Each of these procedures involves a degree of

intrusion or disturbance, and so efforts have been made to

minimise the impact (Weinrich et al 1991; Clapham &

Mattila 1993; Brown et al 1994; Patenaude & White 1995;

Gauthier & Sears 1999). Many of these studies have

involved large baleen whales and remote biopsy systems (eg

crossbows, rifles, etc). For small cetaceans, there are ample

data on remote biopsy sampling systems (eg Weller et al
1997; Krützen et al 2002; Gorgone et al 2008; Jefferson &

Hung 2008; Kiszka et al 2010; Quérouil et al 2010), but only

one published study examined the behavioural response to a

biopsy pole system (Bilgmann et al 2007).

Biopsy sampling, using either remote or pole system, is the

most efficient method to obtain epithelial material for DNA

analysis (Amos & Hoelzel 1990; Baker et al 1990, 1993;

Hoelzel & Dover 1991; Hoelzel et al 1998; Gorgone et al
2008; Kiszka et al 2010). However, as an intrusive

technique, it presents inherent costs. For instance, Bearzi

(2000) reported the death of a common dolphin

(Delphinus delphis) following biopsy sampling using a

remote biopsy device (variable-power CO
2

dart projector);

the dart stuck in the dorsal muscle mass and less than 2 min

after the hit, the dolphin began catatonic head-up sinking

and the animal died 16 min later. This case highlights the
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