
INTRODUCTION 

Escapement of aquaculture fish into the wild is an area of much concern. With the 
intensive use of open-ocean grow-out cages in the aquaculture industry, an increased risk 
exists for the loss of domestic strains of fish into the wild. It has been predicted for certain 
areas of western Europe and northeast North America that the number of escaped or 
deliberately released cultured salmon may be equal to or greater than the number of wild 
salmon (Saunders 1991). Although the numbers of escapements are declining with increased 
industry awareness to the economic loss and negative ecological impact s, and resultant local 
Aquaculture Code of Practice (Newfoundland Salmonid Growers Association, personal 
communication), escapement of salmonids still occurs in Bay d 'Espoir, Newfoundland. 

Unrecoverable escapement of domestic stocks and its associated financial loss is a 
major concern to the aquaculturist. In addition, escapement may result in undesirable 
interactions between wild stocks and domestic strains. It is unclear whether such interactions 
have negative effects on wild stocks but specific concerns include disease, ecological and 
genetic interactions with wild fish stocks (Hansen et a1. 1991; Hutchinson 1997). 
Compelling evidence has recently been collected for aquaculture site fidelity in domestic 
triploid steelhead trout (Bridger et a1. 2001). Following summer escapement, 75% of escaped 
triploid steel head trout demonstrated fidelity to the grow-out cages for more than 30 days 
following their release. Large populations of wild fish have also been reported in the vicinity 
of aquaculture cages (Beveridge 1984; Carss 1990) . Although homing cues to aquaculture 
sites are yet uncertain, they may involve increased feeding opportunities near the cages, an 
attraction to the physical structure of the cages or a schooling influence to other fish. 

In addition to financial loss, aquaculture site fidelity expressed by escapees pose 
several additional concerns for the aquaculture industry. First, homing domestic salmonids 
may be in close contact with both wild and aquaculture stocks. Close contact may enhance 
horizontal disease and parasite transmission between wild and domestic counterparts 
(Johnsen and Jensen 1985; Hastein and Lindstad 1991; Lund and Heggberget 1992; McVicar 
1997). Second, large concentrations of fish present outside the cages may attract predators to 
the site that may also act as disease vectors (Beveridge 1984). Finally, a risk exists that 
escapees may contain residues of antibiotics and are captured in either a commercial or 
recreational fishery. Antibiotic residues may have occurred from treatment prior to 
escapement or feeding on medicated feed falling through the cage uneaten. Drug residues 
have been found in wild fish captured in the vicinity of aquaculture cages, and with such a 
high degree of fidelity , the same could be expected for escapees (Bjorklund et a1. 1990; Ervik 
et al. 1994). 

Owing to these implications, it should be the goal for all aquaculturist to control or 
completely eliminate fish loss from cages. Complete elimination may be considered 
unrealistic owing to the harsh and sometimes unpredictable environment of open-ocean 
aquaculture. An alternative and more practical solution may be to recapture escapees and 
return them to the cages for further growth. Efficient development of optimal recapture 
strategies for any aquaculture industry should logically follow three phases. The first would 
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be to determine the movement and behavior of escapees in the wild to ensure effective 
recapture is feasible. This phase has been completed for triploid steelhead trout in Bay 
d 'Espoir, NL with these escapees demonstrating a high degree of aquaculture site fidelity 
following escapement (Bridger et al. 2001 ). 

Next, an effective method to evaluate, monitor and develop potential recapture trap 
configurations should be developed. Finally, potential recapture traps would need to be 
tested to develop optimal recapture strategies for the industry. These phases have also been 
the focus of recent preliminary research in Bay d 'Espoir (Anonymous 1999). Prototype 
recapture strategies were evaluated by hauling candidate trap configurations at set intervals to 
determine recapture success. These field trials documented the first successful escapee 
recapture in Bay d'Espoir. Several additional questions were posed following this success as 
to why some strategies were more effective and how some fish avoided the candidate 
recapture strategy. Researchers suggested the use of divers and underwater cameras may 
provide insight to answer such questions. However, these techniques will be time 
consuming, require day-light hours for data collection, and may provide inaccurate 
conclusions owing to the intrinsic invasive approach of using divers an cameras to monitor 
fish behavior. 

This paper will focus on the second phase to develop effective recapture strategies by 
describing a telemetry system to evaluate possible recapture traps for the salmonid 
aquaculture industry. A telemetry approach will allow ease of monitoring, from a passive 
perspective, of candidate recapture trap configurations and optimize development of the most 
appropriate approach. This telemetry technique was field tested with a prototype trap and 
monitored domestic triploid steel head trout (Oncoryhnchus mykiss Walbaum) in 
Bay d'Espoir, NL, Canada. 

METHODS 

The study was performed at the Conne River Aquaculture overwintering site in Bay 
d'Espoir, Newfoundland in December 1998. A trap was deployed within the site to 
determine the feasibility of using telemetry to monitor its fishing success. The trap had a 
similar configuration to a traditional Newfoundland caplin trap and was affixed to a plastic 
collar fish culture cage with a 15 m leader heading for shore. Two hydrophones were used to 
monitor the trap for nearby acoustic signals from transmitters surgically implanted into 
triploid steelhead trout (Fig. 1). An omnidirectional hydrophone (B) was placed in the center 
of the trap and configured to only monitor within the cage, This hydrophone gave a 
presence/absence record for tagged triploid steelhead within the trap. Another hydrophone 
(A) was configured to monitor the leader. It was placed at the near-shore end of the leader 
and fitted with a 270° baffle, with the open 90° pointing along the leader towards the trap 
entrance. Both hydrophones had cables running towards shore where the receiver and 
necessary electronic components were housed. 
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Figure 1. Recapture trap with monitoring hydrophone locations. Plane view (upper); Top 
view with trap hydrophone coverage area (stippled area ; lower). 

A Lotek SRX_400 radio receiver was used to monitor the hydrophones. As a radio 
receiver cannot process acoustic frequencies, each hydrophone was connected to an 
individual Lotek Ultrasonic Upconverter (UUe) which converts the electrical signal from the 
hydrophone to a SRX compatible radio frequency for the receiver to process. The SRX 
received, processed and logged identification codes and time of transmissions within the 
range of each of the hydrophones. In addition, each received transmission had an associated 
power level which is indicative of the distance between the transmitter and receiving 
hydrophone. 

Each hydrophone was calibrated as required for appropriate data collection. For trap 
calibration, a single transmitter was placed in the water at several points around the trap with 
the SRX monitoring the trap hydrophone (B). The hydrophone gain was set so the 
hydrophone could not receive transmissions originating outside the netting. This was to 
ensure the hydrophone would only receive signals from fish clearly within the trap (Fig. 1; 
stipple area). 
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