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Non-Permanent Radiotelemetry Leg Harness

for Small Birds
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ABSTRACT 1 developed a modified leg harness for mounting radiotelemetry transmitters to small birds,
which includes a weak link that allows telemetry equipment to be shed. Over 4 years, I mounted 62
transmitters on 49 Tuamotu kingfishers (Todiramphus gambieri) using weak-link harnesses. Kingfishers
retained 86% of transmitters for the duration of monitoring periods (23-66 days) whereas 22 of 23
transmitters were shed from birds resighted after 6-15 months. Apparent mortality was no higher for
radio-marked birds than for birds without transmitters. The weak-link harness is an improvement to existing
transmitter attachment techniques and provides a useful, effective, and ethical means of studying bird

movements. © 2011 The Wildlife Society.

KEY WORDS endangered, harness, kingfisher, radiotelemetry, survival, Todiramphus gambieri.

Information about wildlife behavior, movement, and demo-
graphy has been greatly enhanced by the use of radiotele-
metry (White and Garrott 1990; Kenward 20014, 20014;
Millspaugh and Marzluff 2001). Early studies focused mainly
on large terrestrial animals capable of carrying the first crude
and bulky transmitter devices, but in recent years miniaturized
instrumentation has facilitated investigations of smaller and
more mobile organisms. Consequently, radio transmitters
have become indispensable tools for studying birds.
Technological developments for securing transmitters to
birds have paralleled advances in electronics (Marion and
Shamis 1977, Kenward 20014). Surgical procedures have
been used to insert transmitters entirely inside body cavities
(Schulz et al. 1998, 2001; Small et al. 2004), subcutaneously
with an external antenna (Hupp et al. 2006), or with sub-
cutaneously anchored external transmitters (Newman et al.
1999). Others have glued transmitters directly to skin and
feathers with cyanoacrylate or epoxy adhesives (Raim 1978,
Kenward 2001z, Mong and Sandercock 2007, Kesler
et al. 2010). Transmitters have also been mechanically
attached using leg bands (Melvin et al. 1983), neck collars
(Kenward 20014), ponchos (Chipman et al. 2007), backpacks
(Karl and Clout 1987, Hill et al. 1999, Sunde 2006), and
lower-back leg-loop harnesses (Rappole and Tipton 1991).
Despite the importance of telemetry-based research, debate
remains about the fates of radio-marked birds (Small et al.
2004, Robert et al. 2006, Sharpe et al. 2009) and researchers
have reported problems with many attachment methods.
Field investigations and studies of captive populations indi-
cated poor transmitter retention with adhesives, mechanical
abrasion and behavioral effects from backpack harnesses, and
pathological effects from transmitter implants (Small et al.
2004, Woolnough et al. 2004, Whittier and Leslie 2005,
Mulcahy 2006, Robert et al. 2006, Mong and Sandercock
2007). In addition, transmitter harnesses may become
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entangled with vegetation (Karl and Clout 1987) and they
can reduce migrant return rates (Mong and Sandercock
2007). For many birds, the bulk, weight, and added aero-
dynamic drag of radiotelemetry equipment might also reduce
mobility and increase energy expenditure so that radio-
marked birds suffer lower growth and survival rates
(Gervais et al. 2006, Whidden et al. 2007).

Problems are compounded for small and active birds because
even the most miniature transmitters can comprise a great
proportion of body mass. In recent years, studies of small birds
employed an attachment technique described by Rappole and
Tipton (1991). The leg harness secures transmitters to birds’
backs with loops that wrap around the body and legs, and it
seems to impair mobility less than other methods (Robert et al.
2006, Mong and Sandercock 2007). However, the attachment
is long lasting and transmitters often remain on birds after
completion of field investigations. Indeed, Mong and
Sandercock (2007) reported that leg harnesses remained on
upland sandpipers (Barframia longicauda) for multiple years.
Others observed similar longevity with transmitters attached
to Micronesian kingfishers (7odirampbus cinnamominus) and
black-backed woodpeckers (Picoides arcticus, Kesler and Haig
20074, b, ¢, personal observation).

The need to investigate movement and demography
of a threatened kingfisher, the Tuamotu kingfisher
(Todirampbus gambierr; Critically Endangered classification,
International Union for the Conservation of Nature 2008)
necessitated development of a new transmitter attachment.
Ethical considerations and permit stipulations required that
telemetry equipment be designed to eventually drop from
study subjects (Minister of the Environment 2005). The
bird’s natural history is typical of many Pacific kingfisher
species that use coconut plantations and strand forests
(Gouni et al. 2006). Tuamotu kingfishers nest in cavities
excavated from soft wood of decaying trees and the birds
are thought to be threatened by predation from introduced
rats (Rattus spp.) and domestic cats (Gouni et al. 2006,
Coulombe et al. 2009). I developed a modified version of
the leg harness design (Rappole and Tipton 1991) with a
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