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Abstract.---A method of attaching radio transmitters to the tail feathers is described that 
permits easy removal and replacement of the transmitter without damaging the feathers. The 
transmitter is placed inside a piece of surgical tubing that is then epoxied to the tail feathers. 
Transmitter replacement is accomplished by slicing the tubing lengthwise, removing the old 
transmitter and inserting a new one. 

MP•TODO PARA EL RECAMBIO DE RADIOTRANSMISORES EN TIMONERAS 

Sinopsis.--Se describe un m6todo para colocar radiotransmisores en las timoners que per- 
mite una fficil extracci6n y recambio del aparato sin dafiar las plumas. E1 transmisor se 
introduce en un trozo de tubo quirfirgico que luego se pega con resina termoendurecible 
(epoxy) alas fimoneras. La susfituci6n de los transmisores se realiza cortando el tubo lon- 
gitudinalmente, sacando el transmisor antiguo e insertando uno nuevo. 

As a result of concern that the harness method of attaching radio trans- 
mitters may influence survival or reproduction (Foster et al. 1992, Paton 
et al. 1991), many researchers are now using tail-mounted radio trans- 
mitters on Spotted Owls, Strix occidentalis (Guetterman et al. 1991, Ken- 
ward 1987). These transmitters typically weigh 5-6 g, and have a life ex- 
pectancy of 9-13 mo. As Spotted Owls molt their rectrices only every 2 
yr, it is often possible to obtain up to 2 yr of uninterrupted data by re- 
capturing them and replacing their transmitters on a regular schedule. 
In this paper we describe a technique for attaching, removing, and re- 
placing transmitters without damaging the rectrices. This technique 
should be applicable for any study where it is necessary to replace tail- 
mounted transmitters on a regular basis. 

DESCRIPTION OF TECHNIQUE 

We used Holohil Systems Ltd., Model RI-2C transmitters, but this tech- 
nique is appropriate for any cylinder-shaped transmitter. The manufac- 
turer provided small holes for attachment of string ties at the front and 
back of the transmitter body. Before attaching the string ties to the trans- 
mitter we moistened one end of the transmitter body and placed a tight- 
fitting piece of surgical tubing over the transmitter body. The tubing was 
cut so it was slightly shorter than the body of the transmitter (Fig 1). Two 
string ties (unwaxed dental floss) were then threaded through each of 
the two holes in the transmitter and fixed in place with a drop of epoxy 
in each hole. 

Before installing the transmitter we applied a thin layer of Super Glue © 
to the portion of the surgical tubing that would eventually lay against the 
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FIGURE 1. Attachment of radio transmitter to the central tail feathers. Transmitter is held 

in place by the string ties around each feather and by the surgical tubing that is glued 
to the feathers with 5-minute epoxy. Knots are secured with a drop of epoxy or Super 
Glue © . Antenna can be secured to the feather with string ties if desired. 

rectrices (Fig. 1). This produced a rough surface on the tubing that would 
bond tightly to the 5-min epoxy used to glue the tubing to the feathers. 

Transmitters were attached to the underside of the two central rectri- 

ces, as close as possible to the base of the feathers (about 8 mm from the 
skin) as described by Gutterman et al. (1991) and Kenward (1987) (Fig. 
1). Rubbing alcohol was used to remove oil and dirt from the feather 
shafts to provide better adhesion of the epoxy. Care was taken to avoid 
bending or pulling on the rectrices, which can cause premature molt 
(Kenward 1985). 

The first step in attaching the transmitter was to tie the strings on the 
front of the transmitter to the two central rectrices. Each pair of strings 
was wrapped once around the corresponding rectrix and secured with a 
double surgeon's knot (Fig. 1). Then, a layer of 5-min epoxy was applied 
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to the feather shafts and the underside of the surgical tubing. The tubing 
was then pushed against the feather shafts, forming a glue line between 
the feather shafts and the tubing. A single piece of string was then 
wrapped around both central rectrices and the transmitter and tied off 
to hold the transmitter securely against the feather shafts while the epoxy 
was setting and the posterior string ties were tied off around the rectrices 
(Fig. 1). All knots were sealed with a drop of Super Glue © or epoxy. 
Although not absolutely necessary, we sometimes used one or more ad- 
ditional pieces of string to tie the transmitter antenna to one of the rec- 
trices to anchor the antenna more securely. Once the installation was 
complete we sprinkled a layer of talcum powder over the fresh epoxy to 
make sure that it did not stick to adjacent feathers. 

To remove the transmitter and replace it with a new one, we used a 
sharp knife or scissors to slice the surgical tubing along its longitudinal 
axis and to cut through all knots. The transmitter was then gently pulled 
out of the tubing. There are two options for attaching a new transmitter. 
One is to apply a thin coat of epoxy to the inside of the old tubing, place 
a new transmitter into the tubing, and secure new string ties to the feath- 
ers. Another option is to trim off all of the old tubing except for the 
portion that is glued to the feathers and then epoxy and tie the new 
transmitter to the base of the old one. The latter method is preferable in 
cases where transmitters will be replaced more than one time as it allows 
the use of a new piece of surgical tubing each time. 

RESULTS AND DISCUSSION 

We installed radio transmitters on 125 juvenile Spotted Owls. Only six 
transmitters detached from the rectrices prematurely. Examination of the 
transmitters that fell off indicated that they did so because we used in- 
sufficient epoxy to form a firm bond with the feather or because we did 
not adequately cleanse the rectrices with alcohol before attachment, thus 
resulting in a weak bond between the epoxy and feathers. We successfully 
replaced transmitters on 38 different Spotted Owls. None of the replace- 
ment transmitters became detached. The only problem encountered was 
that in some cases owls either pulled out or prematurely molted their tail 
feathers. This problem occurred with 11 of 125 birds initially radio- 
marked and with six of 38 owls that had their transmitters replaced. 
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