The ongoing role of bird ringing in science – a review
Mark Brown1 & H. Dieter Oschadleus2
1School

of Biological & Conservation Sciences, University of KwaZulu-Natal,
Pietermaritzburg 3201, South Africa. brownma@ukzn.ac.za
2Animal Demography Unit, Department of Zoology, University of Cape Town, Rondebosch 7701, South Africa
Dieter.Oschadleus@uct.ac.za

Brown, M. & Oschadleus, H.D. 2009. The ongoing role of bird ringing in science – a review. pp. 6–8. In:
Harebottle, D.M. Craig, A.J.F.K., Anderson, M.D., Rakotomanana, H. & Muchai, M. (eds). Proceedings of the
12th Pan-African Ornithological Congress, 2008. Cape Town, Animal Demography Unit.
Keywords: bird ringing, avian flu, climate change, migration
This paper presents a brief review of the use of bird ringing as a research tool in both the past and the present.
Interestingly, although in some circles bird ringing is seen as obsolete, it appears that the uses of ringing
in science has increased into several new areas in the last few years, with traditional uses still contributing
meaningfully too. Currently, bird ringing is playing an important role in studying avian flu in wild birds, and
investigating various effects of global climate change on birds.
2003, Morgan 2004), moult (Symes et al. 2001, Brown &
Brown 2003, Summers et al. 2004, Oschadleus & Underhill
2006a, b, Underhill et al. 2006), population dynamics (Hjort
& Lindholm 1977, Osterlof & Stolt 1982), and presence/
absence data, both in terms of migratory species (Huin &
Sparks 1998) and in terms of forest fragmentation research
(Brown 2006). The references supplied here are merely examples, and literally thousands of references using ringing
data in these categories have been published. These studies
have been applied to birds in the full range of conservation
status, from threatened African Penguins (Barham et al. 2006)
to extreme pest species like the Red-billed Quelea (Bruggers
& Elliott 1989).
This list of areas where bird ringing data is utilised is far
from exhaustive, but merely highlights the main fields where
bird ringing contributes the majority of data to publications.
The list excludes other fields where bird ringing techniques
are commonly used, but where the emphasis of the work is
elsewhere. For example, bird-pollination biologists use bird
ringing techniques to trap birds to collect pollen samples
(Johnson & Brown 2004, Johnson et al. 2006).

Introduction
This year (2008) sees the celebration of 60 years of bird ringing in South Africa. It provides an opportunity to reflect on
the past, current and future role ringing has, is and will play
in ornithological studies in Africa.
Historically, bird ringing played a major role in our understanding of bird migration. Indeed, the roots of bird ringing globally came from a desire Hans Christian Cornelius
Mortensen had to find out where “his” birds went to. He first
started ringing Common Starlings in 1890 in Viborg, Denmark (see Preus 2001 for a summary of his life). Africa played
a major role in the first few years, with a White Stork being
recovered in Himeville in 1909 (Underhill et al. 1999), one of
the first records of intercontinental, cross hemisphere migrations ever conclusively documented by science. Apart from
migration studies, ringing became a useful tool in studying
longevity, and other life history traits such as morphological
variation between species and sexes, patterns of breeding
and moulting, and in establishing presence/absence data,
particularly in forest species.
The increased use of tracking technology (radio, satellite,
cell phone, geo-loggers, etc.) and the advent of stable isotope
analysis (and its application to bird studies) has led to some
people perceiving that the age of ringing is coming to an end.
Indeed, in some circles it is seen as an irrelevant activity not
worthy of funding or future investment. This paper aims to
address such misconceptions, by examining the growing
role ringing is playing in ornithological research today. We
review the current use of ringing, by providing examples from
the global literature to show that ringing is still an essential
research tool for the modern day ornithologist.

Current and future uses of ringing data
All the uses listed above are ongoing, and we cannot foresee
any changes in their importance in the near future. Hence
we predict an ever increasing number of studies published
in these fields that utilises bird ringing data. However, several new research areas, some developed relatively recently,
are using bird ringing data, and we predict massive growth
in these, which will ensure bird ringing contributes in ever
increasing measures to ornithological research. These new
research focuses can be separated out into two broad themes,
namely avian influenza research and climate change research.

Past uses of ringing
Historically, bird ringing data was heavily utilised in terms
of the following: longevity and survival (North & Cormack
1981, Goede 1993, Lebreton 2001, Clarke et al. 2004),
movements (including dispersal – Paradis et al. 1998),
morphometrics (Brown et al. 2001, Brown 2003, Ward et al.

Avian Influenza research
The widespread initial panic of many governments to the
discovery of Avian Influenza (H5N1) infecting humans in
Vietnam in late 2003 and early 2004 has thankfully subsided.
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The first cases of transmission of H5N1 to humans occurred
in Hong Kong in 1997 (Stohr 2005, Webster et al. 2006),
and since then, fingers have pointed at migratory birds as
“potential” vectors of the disease (Li et al. 2004, Kilpatrick
et al. 2006, Normile 2006), leading to widespread speculation on the possibilities of a global pandemic (Horimoto &
Kawaoka 2001, Tran et al. 2004, Fouchier et al. 2005, Stohr
2005). Since 2004, confirmed reports of H5N1 in migratory
birds have been received (Guan et al. 2004, Normile 2006)
including birds from Asia, Russia and Kazakhstan. Fortunately, early on, in August 2005, the World Health Organization (WHO) came out strongly supporting research that
suggested that no action be taken to attempt to control avian
influenza infections in wild bird populations (Olsen et al.
2006). Instead, monitoring programs were initiated in several
countries (Li et al. 2004, Kou et al. 2005, Munster et al. 2005,
Olsen et al. 2006), and bird ringers were suddenly in huge
demand. Indeed, even though enough evidence is present to
conclude that migratory species have been found infected
with H5N1 (Webster et al. 2006), the exact role these species
have in transmission and spread of the viruses is still unclear
(Webster et al. 2006). It is here that ringers have a major role
to play. By assisting health workers to collect cloacal swabs
and blood samples, large data sets can be gathered to try map
the occurrence of H5N1 in different parts of the world.
Climate change research and bird ringing
Ornithologists studying species’ reactions to climate change
are currently utilising bird ringing data in the following areas:
Phenology
A large body of literature exists documenting and examining
the effect of climate change on Northern hemisphere bird
species migration arrival and departure dates – commonly
termed phenology (Crick 2004, Wormworth & Mallon 2006,
Knudsen et al. 2007). Across Europe and America, rapid
advances in arrival times over the last 40 years has been well
documented, and appears to be distinct at both population
and species levels (Jonzen et al. 2004, Miller-Rushing et al.
2008a, b). Miller-Rushing et al. (2008a) concluded that bird
ringing data is the preferred data to be used in such studies.
Protandry
Jonzen et al. (2004) discuss several studies results of the differential effects that climate change can have on arrival dates
of males and females in a species. In some species, similar
phenotypic responses of males and females to climate change
has resulted in advanced spring migration in both sexes, with
no resultant change in protandry (Raino et al. 2007). Significantly, no clear trends have been found, indicating more
research in this area is needed (Jonzen et al. 2004).
Changing moult
The onset of moult is often linked to the end of the breeding season for many bird species. Breeding seasons have
been shown to already be affected by climate change for
several species (Coppack & Both 2002, Visser et al. 2004),
so it seems logical to expect moulting patterns to change too
(Dawson 2005, Hedenstrom et al. 2007). Surprisingly, little
data to support this appears to be published, and ringers could
well lead the way here.
Adult survival
Of interest are predictions that for some European species,
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adult survival will increase, due to warmer winters placing
lower starvation risks on birds (Wormworth & Mallon 2006).
The converse is true for species adapted to cold conditions,
where increased temperatures have led, in some cases, to
decreased adult survival (Crick 2004). Bird ringing data is
commonly used to assess survival (North & Vormack 1981,
Lebreton 2001).
Body mass changes
Bergmann’s rule states that populations of warm-blooded
animals will exhibit smaller body sizes in warmer areas than
colder areas (Yom-Tov et al. 2006). Recently, an extension
of this theory has been applied to determining effects of
climate change on bird populations, and several papers now
document declining body sizes of several species over the last
forty years or so, presumably as a direct response to global
warming (Yom-Tov 2001, Millien et al. 2006, Yom-Tov et
al. 2006).
Wing length changes
Coupled with expected Bergmann’s rule adjustments in body
size, researchers have studied whether applications of Allen’s
rule to climate change research will also apply. According to
Allen’s rule, appendage size is reduced in cold climates (Crick
2004, Yom-Tov et al. 2006). Climate change theory therefore
predicts that wing length in populations should increase in
response to global warming. Indeed this has been shown for
several northern hemisphere species (Crick 2004, Yom-Tov
et al. 2006).
Changes in distribution
Some of the most striking patterns of species being affected
by climate change are species range-shifts (Crick 2004,
Jonzen et al. 2004, Wormworth & Mallon 2006). Typically
species appear to be moving their ranges pole-ward, and
tropical species are shifting to higher altitudes (Crick 2004,
Wormworth & Mallon 2006).
Assessing rate of adaptation
Visser (2007) introduces the theoretical possibility of
assessing a species rate of adaptation to climate change, by
analysing various components of its life history, ecology, etc.
Of interest, little to no work of this nature has been published from data in Africa, although Africa has been identified as the continent most at risk from climate change
(Wormworth & Mallon 2006). It is imperative that African
ornithologists start utilising the long term data-sets available
through bird ringing schemes in order to determine if trends
found in European species are similar to ours. In particular,
the use of long term data sets to examine changes in species body mass, wing length and moult over time should be
something we can readily do, given the large datasets available. The SAFRING dataset (60 years) should be completely
electronic by the end of 2008, and is as good a starting point
as any. This way we can begin examining if climate change is
having similar “Bergmann’s rule” and “Allen’s rule” effects
on our birds as to some European species (Yom-Tov 2001,
Yom-Tov et al. 2006).
In conclusion, we hope we have adequately pointed out
that bird ringing is still an invaluable tool that ornithology
needs. Indeed, of all the talks presented at PAOC 12, at least
48 (26%) oral presentations and five round table discussions
have utilised bird ringing techniques in data collection.
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