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Capturing migratory birds and examining for ticks (Acari: Ixodida) 
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ABSTRACT: Ticks (Acari: Ixodida) are hematophagous ectoparasites of a wide variety of mammals, birds, reptiles, and 
amphibians, and are the vectors of many pathogenic agents, such as bacteria, protozoa, and viruses. The seasonal move-
ment and migration of birds is one of the main causes of the dispersal of ticks and tick-borne pathogens. Therefore, iden-
tification of ticks associated with migratory birds is a fundamental step to understand the ecology of ticks infesting birds 
and evaluate their potential as vectors of zoonotic diseases. In this article, we provided a brief review for capturing mi-
grating birds and examining them for ticks. 
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INTRODUCTION 

Wild birds are an important reservoir of several tick-
borne viral and bacterial agents such as Anaplasma phag-
ocytophilum, Borrelia spp., Coxiella burnetii, Rickettsia 
spp., and Crimean-Congo hemorrhagic fever virus 
(Dubska et al., 2009; Ogrzewalska et al., 2009; Elfving et 
al., 2010; Luz et al., 2012; Keskin et al., 2014; Leblebicio-
glu et al., 2014; Horak et al., 2018). Migratory birds, play a 
major role in the transportation of ticks to short or long 
distances (Hoogstraal et al., 1961; Dietrich et al., 2011; 
Wallménius et al., 2014), allowing ticks to establish in 
new areas, though resident birds can also contribute to 
the dispersion of ticks and tick-borne pathogens (Schnei-
der et al., 2015; Roselli et al., 2020). To understand the 
eco-epidemiology of various diseases, it is important to 
study the interactions between ticks, their hosts, patho-
gens, and their biotic and abiotic environments. 

There is a variety of methods to sample free-roaming 
ticks or ticks from hosts and the choice of a specific meth-
od depends on the aim of the surveillance. Ticks can be 
collected directly from the host animal (alive or hunter-
killed, road-killed or dead found), or by dragging/flagging 
techniques from the vegetation, as well as by examining 
the nest material of the host animal. In addition, ticks 
could be collected by CO2 traps and pheromone traps. 
Selection of incorrect season, location, and timing could 
end up with inaccurate sampling (Estrada-Peña et al., 
2017). 

Capturing migratory or resident birds and examining 
them for ticks is one of the methods to study the ecology 
of these ectoparasites and the pathogenic microorgan-
isms they might transmit (Hoogstraal et al., 1961; Ralph 
et al., 2004; Dubska et al., 2009; Elfving et al., 2010; 

Keskin and Erciyas-Yavuz, 2019). Long term ringing sta-
tions are of paramount importance to study the migration 
ecology of birds, but also their ectoparasites. In order to 
study the tick species and their developmental stages 
found on birds, a collaboration with ornithologists is of 
utmost importance. 

Capturing the birds 

Birds are under protection of the local conservation agen-
cies in many countries of the world, and accordingly ring-
ers should have a legal license and ringing permit. Moreo-
ver, in principle legal sellers cannot provide mist nets to 
people who do not have a license. Ringers are responsible 
for the safety and welfare of the birds and should conduct 
their studies under the Ethical Principles in Animal Re-
search and Welfare, which was approved by Animal Ethi-
cal Committees. 

In order to capture birds, mist nets (Fig. 1), walk-in traps, 
swim-in traps, funnel traps, clap traps, dip nets, whoosh 
nets, cannon nets, and nooses are some of the used meth-
ods. Mist nets are widely used to catch a high variety of 
birds within a short period of time and little effort (Dunn 
and Ralph, 2004a). 

Nets should be placed with good trapping probability 
along a reasonably long control path. It takes some prac-
tice to optimize a new location. If the catching area holds 
active diurnal migration of birds, the mist nets should be 
placed according to their passage direction. Depending on 
the catching sites characteristics as wetland, woodland, 
valley or along a river the mist nets should be placed in 
front of the optimal feeding vegetation which is expected 
to increase their capture probability. Nets can be placed 
in singles or connected in rows. When placed in suitable 
habitats, these nets are practically invisible for many 
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Figure 1. A. Erected mist net in Cernek bird ringing station, B. Caught birds in mist net, C. A Garden Warbler, Sylvia borin, 
captured by mist net. 

birds, resulting with a high capture rate. They are easily 
transported and can be set up in a variety of habitats. 
Depending on the species composition, the effective usage 
of mist nets is related to the habitat selection to erect the 
mist nets in the study area, and on the correctly selected 
character of the mist nets (e.g. thinner nets with optimal 
mesh size, height and length). Mist nets differ in height, 
length, mesh size, shelve number, thread material and 
thread thickness. Mist nets have shelves created by hori-
zontally lines that create a flabby and baggy pocket. When 
a bird hits the net, it falls into this pocket and mainly the 
wings, head and feet become tangled. The characteristics 
of the used mist nets will depend on the species composi-
tion at the study area, the species-specific sampling tar-
get, the habitat of catching, the team (if staff of the station 
consists of well trained volunteers, easy to extract entan-
gled birds from thinner nets). Small birds can be captured 

with small mesh size (16-38 mm); whereas larger birds 
can be captured using large size mesh sizes (45-60 mm). 
A dho-gaza is a type of mist net that can be used for larger 
birds, such as raptors. 

Required materials for the mist net setting up: Poles (for a 
standard 2 or 2,5 meter high nets 3-4 m long): can be 
produced from cane, bamboo (light, durable, long and 
suitably robust as mist net poles), wood (often dowel) or 
metal (preferably aluminum); vegetation chopping 
equipment; bird-bags, holding bags or paper bags; pegs; 
and string. Bird bags are used to put extracted birds from 
mist nets, to transport them safely and to temporarily 
store them while they are waiting for ringing and investi-
gation. Detailed description of mist netting can be found 
in the publications of Busse & Meissner (2015) and Beer 
et al. (2001). Different sized polyester or nylon mist nets 
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can be purchased, e.g., Japanese (Japan), Avinet (USA), 
and Ecotone (Poland). Having chosen a suitable mist net-
ting site, the mist net is set up as indicated by Gosler 
(2004), Busse and Meissner (2015) and DBCA (2017). 

Major advantages of using mist nets are; (1) low visibility 
by birds, (2) ease of standardized sampling, (3) relatively 
free of observer effects due to standardized catching ef-
fort, (4) ability to detect species that are often missed 
using other traps, (5) better statistical analysis of the data 
by capturing-recapturing birds, (6) opportunity to exam-
ine for ectoparasites and diseases of birds, and (7) cap-
ture large number of birds with less effort (Dunn and 
Ralph, 2004; Ralph et al., 2004). 

Disadvantages of using mist nets can be; (1) captured 
birds are at risk of injury or death from predators, (2) 
exposure to handling or temperature stress, which could 
be avoided by checking the nets every 30-40 min, (3) 
learning and avoiding the locations of nets by resident 
birds. These disadvantages are also distinctive in other 
catching methods, and the most proper catching method 
selection will increase the catching performance in rela-
tion to the targeted species. 

Every captured bird is ringed, which allows to follow up 
recaptured birds. Bird ringing is an important tool to 
study birds’ ecology, behavior, movements, dispersal, 
breeding productivity and population change (Baillie et 
al., 2007; Robinson et al., 2014). 

Time and duration of bird capturing and ringing depends 
on the aim of the study. When targeting migratory birds 
which are playing an important role in dispersal of ticks 
and tick-borne diseases, spring and autumn migration 
seasons are the most appropriate period for passerines, 
whereas late autumn and early winter would also be im-
portant study period for water birds. If resident birds are 
targeted for the study of ticks and the pathogens they 
might transmit, the capturing could be done at any time of 
the year. 

Captured birds are transferred within a holding bag to a 
ringing station, where they are identified, aged and sexed, 
and then marked with a uniquely coded metal ring (alu-
minum or steel), and morphometric measurements (such 
as wing length, tarsus length, and weight) are recorded 
and thereafter they are released. Re-trapped birds with 
rings from the same season are checked again only for fat, 
muscle and weight changes, while re-trapped birds from 
different years are treated like first capture birds and all 
measurements are taken again. The ringer rings and takes 
all the measurements, while a second person, called the 
writer, notes all dictated data in the bird ringing protocol. 

Collection and identification of ticks 

One column at the bird ringing protocol can be generated 
for the tick recording. While writing the species code, ring 
code, date, measurements etc., the ringer dictates the 
writer the number of ticks extracted from examined birds. 
It is easier to follow up later all the needed information 
about the bird and ringing details from the bird ringing 

protocol, than having the ticks’ information in a separate 
form. It is important to record all the birds which have 
been checked for ticks, including those on which no ticks 
could be found, in which case a zero should be placed 
instead of leaving the line blank in the protocol. The num-
ber of extracted ticks should be written in the line of the 
examined species. The writer has to wait until the ringer 
dictates the total number of extracted ticks, in some birds 
it is possible to extract several tens of ticks (e.g. a max. of 
220 ticks from one Common Blackbird, 163 ticks extract-
ed from one Great Tit, 68 ticks extracted from one Euro-
pean Robin extracted at Cernek Ringing Station). 

To ensure minimal stress to the birds, ticks should be 
collected from birds at a minimum time. Ticks on birds 
usually attach to base of the beak, ears, eye rims, neck, 
upper breast and nape (Apanaskevich and Oliver Jr, 
2014), however the surrounding of the cloaca, back, belly, 
and throat of the birds should also be inspected for ticks 
(Fig. 2). During the examination of the bird, in order to 
avoid possible escapes from hand, the widely used ring-
er’s grip or the photographer’s grip is recommended (De 
Beer et al., 2001). It was shown that the body part of the 
tick infestation, may vary among tick species, while some 
ticks may be found on different parts of the body other 
than the head (Roselli et al., 2020). If time permits, the 
bird’s whole body should be examined for ticks. If that is 
not possible, the examined parts must be mentioned in 
every study. To better visualize the ticks, blowing directly 
to the feathers and the skin of the bird, could be of help 
(Fig. 3). A binocular head loupe can be also recommended 
for collectors of bird ectoparasites. It is especially difficult 
to detect the un-engorged immatures (larvae and 
nymphs) in birds with scurf (e.g., Cettia cetti). If a bird is 
recaptured soon after first capture, it should be checked 
again for the presence of new ticks or because immatures 
might have developed to the next stage in the meantime. 

Ticks are usually removed with the help of a fine forceps 
or tick hooks and placed in suitable vials with specific 
content depending on the study aim. To perform just sys-
tematic studies to identify the tick species of a location, 
site or country the ticks can be transferred alive in vials 
with a piece of grass to provide humidity. Targeting DNA 
studies of the tick specimens, the ticks are mostly pre-
served in 70% ethyl alcohol, storage at -20 0C or freezing 
at -70 0C. These specimens can be stored up to two years 
successfully in ethyl alcohol, which is better than dry 
storage. Ticks that will be tested for the presence of any 
pathogenic agents should be placed in absolute ethanol. 
For RNA virus studies, stabilized buffer (RNAlater) is 
usually used for storage, where the ticks should be com-
pletely submerged in buffer and later stored at -20 0C 
(Estrada-Peña et al., 2017). All vials should be labelled 
with the name of host species, ring number, and collection 
date. For birds with long scientific names, standardized (5 
or 6 alpha codes of bird species) code could be used as 
abbreviations, e.g. SYATR for Sylvia atricapilla and TU-
MER for Turdus merula (Busse, 2000; Busse and Meissner, 
2015). At Cernek Ringing Station (41°36 N, 36°05 E), the 
five alpha code is used, where the first two letter indicate 
the genus, while the last three letters those of the species 
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Figure 2. Willow Warbler, Phylloscopus trochilus, parasitized by a fully engorged nymph (Hyalomma sp.). A. Dorsal view, 
B. Lateral view. 

 

Figure 3. A European Robin, Erithacus rubecula. A. Examination of tick presence, B. Collection of immature ticks by a 
tweezer. 

name. Alternatively, the sampling number recorded on 
the bird’s ringing protocol form can be written on the 
label. If preferred an individual identical coding system 
can be used to shorten the process of writing. The ring 
number or a sampling number can be used which will 
connect a collected tick to the host species, morphome-
tries of the host species, date of sampling and all other 
relevant data and information. Depending on the study, 
ticks collected from one bird can either be stored sepa-
rately or all in one tube. The decided sampling protocol 
should be followed, and to avoid any contamination it is 
recommended to put each tick to separate vials. If there is 
a need to store the samples at -20°C or -80°C immediately 
after collection, which is usually not the case in ringing 

stations which do not have laboratory conditions, it is 
recommended to use liquid nitrogen tanks to store the 
samples until they will be transported to the laboratory 
(Wilkinson et al., 2014; Medlock et al., 2018). 

Adult ticks can be easily identified using morphological 
characteristics, while the identification of immature ticks, 
especially those of the larvae, can be extremely difficult. 
The majority of ticks collected from birds are clean and 
require little or no extra work before placing them under 
the stereo-microscope. However, in some cases, dirt or 
host skin secretions can make the identification more 
difficult. In these cases, ticks should be dipped with a fine 
brush in alcohol. 
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Figure 4. Storing of collected ticks. A. Ticks placed in 70% ethanol, B. Labelled tubes. 

Host skin remains on the hypostome of a tick can be re-
moved using steel tweezers. For the identification of lar-
vae, in many cases, it might be necessary to clear and 
mount the ticks for their identification under the light 
microscope. Larval specimens should be cleared with 
lactic acid at 70°C for about 10 minutes. In case those 
larvae are engorged, they should be punctured and gently 
squeezed so as to remove much of the blood. Cleared 
larvae can be mounted in Hoyer’s medium (200 g chlo-
ralhydrate, 30 g gum arabic, 20 ml glycerin, 50 ml distilled 
water). For the clearing and mounting process of larvae, 
following steps may alternatively be followed; (1)washing 
in distilled water, (2) clearing in 10% potassium hydrox-
ide for 1-2 days, (3) washing in distilled water to remove 
the potassium hydroxide, (4) transferring to lactic acid for 
at least one hour to make them free from acid, (5) dehy-
drating in at least 10 minutes in 80%, 90% and absolute 
alcohol, each, (6) keeping in pure xylene or toluene for ca. 
20 minutes, (7) sinking in cloves oil, preferably a day or 
longer, (8) mounting in Canada Balsam and drying on a 
hot plate or oven at 80°C. 

Engorged immature ticks could be kept in well ventilated 
plastic tubes, usually at 25-27 °C and over 80% RH, until 
they molt to the following stage (Allan, 
2013).Alternatively molecular tools such as Polymerase 
Chain Reaction (PCR) can be used for the identification of 
immature ticks (Black and Piesman, 1994; Karger et al., 
2012). 

For the collection of endophilic ticks from the bird nests, 
the nest material should be placed on a mesh over a Ber-
lese-Tullgren funnel. The living immature ticks and also 
other arthropods within the nest material will move 
downwards in order to avoid the heat on the top of the 
examined material and drop into a bottle with 70% etha-
nol (Barton, 1995; Mumcuoglu et al., 2005; Kim et al., 
2018). 

Morphology based identification keys for ixodid and ar-
gasid ticks (adults and/or immatures) are available for 
Palearctic region (Filippova, 1977, 1997; Estrada-Peña et 
al., 2017); for Nearctic region (Clifford et al., 1961; 

Durden and Keirans, 1996); for Neotropical region (Mar-
tins et al., 2010; Nava et al., 2017); for Afrotropical region 
(Arthur, 1965; Horak et al., 2018); for Australian region 
(Roberts, 1970; Barker and Walker, 2014). For the imma-
ture ticks of Rhipicephalus spp. the taxonomic keys of 
Walker et al. (2000) and for Hyalomma spp. those of Apa-
naskevich and Horak (2008) could be used. 

Conclusions 

Ticks are known vectors of many pathogenic agents of 
medical and veterinary importance; therefore, they have 
always attracted the attention of biologists, veterinarians 
and public health workers. The emergence or re-
emergence of many pathogenic agents transmitted by 
ticks infesting birds is also a major global concern, and a 
collaboration between ornithologists, tick taxonomists, 
and molecular biologists is of paramount importance. 
Collaborating with ringing stations gives a good oppor-
tunity to widen the scope of tick collection. Also makes 
the development of monitoring of ticks easier, cheaper 
and more efficient. Scientists working with ticks could 
contact local or regional ringing stations in order to add a 
tick sampling protocol within the ringing procedure with-
out affecting the welfare of birds. Most of the studies do 
not refer to the infestation rates and focus mainly on the 
tick-borne diseases. It is recommended to set up a global 
tick surveillance reporting system to follow the number of 
examined birds, species of birds, number of ticks, and the 
ticks found on specific bird species and their density. To 
quickly relate vector born infections with proper hosts, a 
public database on tick and their hosts will direct people 
correctly and increase time efficiency. 
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