
Monitoring wader turnover and survival – Technical Manual for Organisers 
 
This project aims to bring together the best skills of our ringers, counters and analysts to achieve robust 
estimates of wader survival and a vastly improved knowledge of turnover at the site and wider level. 
  
1. Background 
 
There is concern worldwide over the plight of wader populations, especially the declines in numbers of many 
Arctic breeding species.  In order to understand these declines we need to measure the underlying factors that 
interact to produce the population trends we see.  It is the balance between these key factors such as the 
proportion of birds surviving from one year to the next (annual survival) and the rate at which young birds 
enter into the breeding population (recruitment) that result in the trends in numbers that we see.  
Understanding how these key factors are changing through time, and how they may differ between 
populations, will help us identify the driving forces behind these declines and focus conservation action 
where it is appropriate. 
 
Long-term monitoring schemes, specifically the scientific ringing of waders and the Wetland Bird Survey 
(WeBS) counts go a long way towards providing the necessary data required to track trends in numbers, 
understand movements and inform conservation initiatives.  However, there are still major gaps in our 
knowledge that can not be adequately addressed by analyses of these broad scale datasets.  To fill these gaps 
new initiatives for data collection and analyses are required. 
 
Many of the gaps in our knowledge stem from the fact that different populations of waders make use of UK 
estuaries and that waders of a given species on a given site may in fact hale from several different 
populations that may or may not be using the site in the same way.  For some populations, UK estuaries are 
their over-wintering destination, while for others UK estuaries may be staging sites on their migration to 
over-wintering sites further south and / or west or be used for just part of the winter.  So, for example, 
Redshank over-wintering in South Wales belong to two populations (British breeders and Icelandic breeders) 
while two different populations of Dunlin are known to  make use of the Wash (the schinzii race that breed in 
northern Europe and stop off to moult in the autumn before moving further south, and the alpina race from 
further east that over-winter here).   
 
So birds might be present at a given site for a few days, a few weeks, a few months, most of the non-
breeding season or even be resident.  These sort of complications make it difficult to determine some of the 
important aspects that drive population change and to get to grips with this, information not readily obtained 
from standard wader counting and ringing need to be collected. 
 
This exciting new project from the BTO, a partnership between ringers, counters and analysts will aim to 
improve our knowledge of two important issues, annual survival and turnover, and get us all that bit closer to 
our ultimate goal of achieving a much better understanding of what is driving population change in waders.  
Teams of ringers and field observers may wish to tackle one or both of these objectives.  Essentially, both 
will require the same set of field skills from ringers and WeBS counters, and although the organisation and 
timing of fieldwork may differ in some critical respects depending on the chosen objective(s) it will be 
possible to undertake both for a relatively modest increase in effort over just undertaking one or the other. 
 
1.1 Annual survival 
 
A good estimation of annual survival (the proportion of birds living from one year to the next) is a vital piece 
of information to have because if loss of birds exceeds the rate at which new birds enter the population a 
decline is inevitable.  However, this information can rarely be obtained from analysis of records from the 
national dataset of ringed waders recovered as dead birds because, for most species, either recovery rates are 
too low or too few are ringed in the first place.  There are, however, a number of sites around the country 
where wader ringing has been undertaken long-term and with sufficient intensity so as to allow site-specific 
analysis of ringing, recapture and recovery data to be explored.  However, the cases for which it is possible 
to obtain good annual survival estimates are pretty exceptional.  Consequently, there is a need for a more 
organised approach to wader ringing, with more effort put into following the fate of marked birds through 
field observation in order to increase the sample of sites for which such analyses can be undertaken. 



 
1.2 Turnover 
 
Although we may see what appears to be a stable flock of waders on an estuary from day to day, individuals 
may enter and leave that flock as they pass through the site to move on elsewhere, perhaps staying for days, 
weeks or months.  The constant arrival and departure of birds entering and leaving a site is what we mean by 
turnover. 
 
If we can allow for turnover in our estimates of how many individuals are using a given site we may 
determine that the site plays host to far more birds, especially during autumn and spring passage periods, 
than we would ever count on a single day.  So, for example, in a staging population of Knot, while the 
maximum count may be 15,000 the constant arrivals and departures could mean that 30,000 may be using the 
site.  Whilst of biological interest in its own right, turnover is also important in a legal framework.  Under the 
Ramsar Convention and the EC "Birds Directive" a site must "regularly" support 20,000 waterbirds or 
seabirds, or 1% of the individuals of a population of a species or subspecies of waterbird.  There may be 
many species / sites combinations that could qualify for protection under these legal frameworks if turnover 
could be incorporated into estimates of bird numbers.  
 
It is also essential to be aware of turnover when estimating survival because the techniques used essentially 
assume a stable population with no loss or gain of birds at a site over the winter period being monitored. 
   
In order to measure turnover, we need counts of the birds present on a site, we need to establish arrival dates 
and we need to establish length of stay.  Although these are quite basic pieces of information the fieldwork 
required to collect sufficient data to allow good estimates to be made is relatively intensive and analysis 
methods have until recently been largely underdeveloped.  However, newly developed analytical methods 
mean that the more intensive fieldwork required to establish turnover can now be justified.   
 
1.3 What data do we need to collect? 
 
The information that is required both to estimate annual survival and to estimate turnover is relatively basic.  
Both rely on marking birds to identify them as individuals and then 're-capturing' them at a later date.  
However, the quantity of this information that can be collected through routine wader ringing is rarely 
sufficient to estimate survival and certainly insufficient to estimate turnover.  However, for many species, 
much more data can be collected by recording re-sightings of colour marked birds in the field rather than 
relying solely on the re-capturing of birds wearing only metal rings. 
 
Careful consideration should be given to both the short-term and long-term commitment required   
Monitoring annual survival is necessarily a long term commitment because at least three years of ringing and 
observation will be needed before survival rates can be calculated and generally we want to monitor survival 
over many years to establish changing patterns.  However, within the winter season, a relatively flexible 
approach to visit schedules is possible.  Monitoring turnover is less of a long-term commitment and 
estimates can be made from a single season of observation of birds ringed in previous seasons.  However, the 
visit schedule for turnover work is more rigid. 
 
Fieldworkers can contribute in two principal ways.   
 

·  Firstly, birds at a given site must be colour marked so as to be identifiable as individuals without the 
need to re-capture them.  Typically, unique colour-ring combinations or inscribed leg flags will be 
used to identify individuals.   

 
·  Secondly, a sustained effort is required to re-sight these individually marked birds and, for turnover 

monitoring, make accurate counts of birds using the site at the time of re-sighting.   
 
In general, survival monitoring will require most effort to be concentrated into a narrow window of activity 
when the wintering population alone is assumed to be present on the site and turnover and mortality is 
minimal.  On the other hand, turnover monitoring will require effort to be sustained over a wider window of 
activity extending throughout the season for which turnover is being estimated.  At times of high turnover 



(during passage), the latter may require very frequent visits whereas at times of low turnover (winter) the 
effort may be equivalent to that needed for survival monitoring (although spread throughout the season). 
 



2. Fieldwork routines 
 
All chosen sites are likely to have an established workforce of BTO ringers and WeBS counters.  In some 
cases there may be little distinction between the two whilst in other cases this may be the first time ringers 
and counters have had the opportunity to work closely together. 
 
2.1 What constitutes a site in terms of this project? 
 
A site should be considered as a discrete area within which birds can be both marked and re-sighted.  Site 
choice is most likely to be determined in the first instance by the availability of suitable catching locations 
followed by the identification of those areas used by those birds.  It is important that the boundaries of the 
monitoring area are chosen to enable consistent re-sighting effort across the entire area; to encompasses all 
locations frequented by colour-ringed birds (which will need to be established once colour-ringing begins) 
and, when the aim includes the monitoring of turnover, to enable reliable counts to be made at the time of re-
sighting.  Incidental re-sighting outside this area is also of interest but, for turnover especially, the focus 
should be on the core area.  However, if marked birds are regularly detected in peripheral areas then the site 
should be extended to include these locations. 
 
2.2 Field routines for marking birds 
 
It is envisaged that ringing will be undertaken by established ringing groups already active on the chosen 
site.  Consequently, ringing teams will already be familiar with the site and be best placed to coordinate 
catch efforts.  All normal considerations and best practice for bird and personal welfare apply.  There are, 
however, a few considerations specific to this project. 
 
2.2.1 Where should birds be marked? 
 
Ideally the ringers should focus on a core set of sites where the regular catch regime can be maintained both 
within and between years.  Experience of the site will be an essential element to ensuring catch sites are well 
chosen. 
 
2.2.2 How frequently should birds be marked? 

 
Although, by necessity, most wader ringing groups probably already operate to a structured timetable, this 
project is likely to require a redistribution of effort to move away from opportunistic ringing to a more 
structured approach to ensure regular catches of target species at particular locations. 
 
To some degree, catch frequency will depend on whether survival, turnover or both are the objectives of the 
study.  As different subsets of a population (e.g. based on age or sex) or a number of different populations of 
a species may use a site at different times of year or use different parts of the site it is preferable to make a 
larger number of small catches rather than a small number of large catches.  To ensure that subsequent 
analyses can allow for any remaining biases towards particular sub-groups, it is important to collect data on 
age and sex and take accurate biometrics to help determine likely origins of individual birds using the site. 
 
For monitoring annual survival alone, a single catch that gives a representative sample of all age groups and 
populations of a given species over-wintering at the site would be ideal.  In practise this is probably 
unachievable.   Fortunately, it is possible to work with birds caught throughout the year, many of which will 
be birds that will be present in winter (Nov to Feb).  The downside to this is that many colour-ring 
combinations may be 'wasted' on birds that will not over-winter on the site.  This problem will be especially 
acute if large numbers are caught during spring and autumn passage periods. 
 
The catching regime for turnover  monitoring is quite different.  Here, the objective would be to make 
catches that are distributed evenly throughout the season for which turnover estimates are to be made, 
regardless of whether a large numbers and a good mix of ages, sexes and bird origins could be achieved with 
fewer catches.  This is to ensure that a representative sample from  'early' through to 'late' arriving birds are 
marked.  The timetable for catching needs to be closely integrated with that for re-sighting with a catch 
attempt being made during each re-sighting period (a pre-determined period of time during which one re-



sighting visit is required).  The length of a re-sighting period will itself have been determined based on an 
estimate of how long birds are staying at the sight before moving on (the 'one-third length of stay' rule; see 
below for frequency of re-sighting visits). 
 
2.2.3 How many birds should be marked? 

 
In principal, the more birds that are marked the better although requirements for successfully monitoring 
survival and for successfully monitoring turnover are not necessarily the same.  Targets for numbers 
captured need to be set according to requirements for numbers of re-sightings and so some prior knowledge 
or best judgement must be used.  The target will somewhat depend on the characteristics of the site and the 
number of birds present and how they use the site.  It may be necessary to adjust targets as the season 
progresses in response to re-sighting rates actually achieved during the first year.  These should then be 
adhered to as closely as possible during subsequent years. 
 
For monitoring annual survival the aim would be to mark sufficient birds to ensure a re-sighting rate of 
about 80 to 100 birds annually with 50 being the absolute minimum.  Re-sighting rates for colour-ringed 
waders can quite easily exceed four out of every five birds originally marked which is far beyond the 
minimum required (of about one in five) and so this should not present a problem.  As a rule of thumb, the 
aim would be to mark at about 100 birds annually although this will need to be adjusted upwards if it is 
suspected that passage birds feature in the catches or if re-sighting rates are low.  It may also be possible to 
reduce the number to be marked in later years to a 'top-up' level sufficient to ensure that re-sighting rates can 
be maintained. 
 
For monitoring turnover , as a rule of thumb, the minimal aim should be to mark sufficient birds of a given 
species to ensure that at least 30 birds will be re-sighted during each re-sighting period (see below).  What 
this means in terms of the number that must be caught will itself depend on turnover and the ease of re-
sighting at the site in question.  It follows that some prior knowledge or informed estimate of length of stay 
is necessary to set targets.  Re-sightings made during the first year of a study will help in this respect and 
targets can be fine-tuned, if necessary, in subsequent years. 
 
2.2.4 Colour-ringing 
 
In most cases, birds will be fitted with individual colour-ring combinations.  Inscribed leg flags are another 
possibility. Wader ringing teams, not previously involved with colour-ringing large numbers of birds, should 
bear in mind the significant extra processing time required for fitting colour-rings.  It is also important to 
ensure birds are aged to the best of your abilities and to collect relevant biometric data to allow sex and race 
to be determined where possible, again adding to the processing time.  Larger teams or targeting smaller 
catches will often be necessary to allow for this extra processing time. 
 
Before embarking on colour-ringing, it is very important to first contact the Wader Study Group Colour 
Ringing Register email wsg@bto.org to request a colour-ringing scheme.  It is equally important to adhere 
rigidly to the scheme that will been assigned to you.  Not to do so would invariably result in you duplicating 
colour-ring combinations that have or will be used elsewhere and may invalidate not only your own project 
but that of a fellow ringer.  Please bear in mind that for some species there are relatively few colour-ringing 
schemes that have not already been assigned and the need to play by the rules cannot be over-emphasised. 
 
It is essential to use colour-rings fashioned from Darvic™ plastic as this material has a proven record when 
used for wader colour-rings.    Other materials may suffer from unacceptable wear and colours may change 
with age.  The ringing office at the BTO can help you source a colour-ring supply.  Overlapping spiral rings 
should be used and these should be 'glued' (using Marley™ solvent) to ensure no gaps or potential snags 
remain and prevent rings opening with time. 
  
Colour-ring combinations should be worked out in advance.  It is relatively easy to produce spreadsheets of 
all possible combinations and this should be done at the outset of a project rather than piecemeal as this can 
reduce the chance of errors and help with organising colour-ring orders.  While it is feasible for the position 
of the standard metal ring to be considered as part of the individual combination it is recommended that this 



is avoided and a fixed position is adopted.  This means that, while it is perfectly acceptable to add colour-
rings to retraps and controls, occasionally some birds already wearing metal rings will not be colour-ringed. 
 
Some colours are easier to distinguish than others in the field, especially when stained with mud or as they 
become worn, and these are best avoided.  Also certain colours are difficult to tell apart and so it is 
recommended that only one or the other is used.  Colours recommended for waders include Red, Lime, 
Yellow, White, Orange, Black and one of Dark Blue or Dark Green.  Avoid colours such as Violet, Grey, 
Light Blue and Brown.   Also, bear in mind that reports of your birds by incidental observers may not 
distinguish some colours.  So, for example, is a report of a green ring referring to a Dark Green or Lime 
(Pale Green) ring?  Similarly, is a report of a blue ring referring to a Dark Blue or Pale Blue ring? 
 
When fitting colour-rings, in order ensure that the rings are fitted in the correct combinations it is advisable 
to fit them in a standard order, preferably the one which matches the standard recording sequence (left above 
joint, left below joint, right above joint, right below joint and working from upper to lower if multiple rings 
are being fitted on any one of the four leg positions) although the metal ring will have normally been fitted 
first.  When relaying colour-ring combinations to others in the team, again, doing so following the standard 
sequence will reduce the margin for error. 
 
Failsafe systems should be put into place to ensure that colour-ring combinations have been correctly 
interpreted and applied.  For example, one person on a processing team could be made responsible for 
confirming colour combinations have been correctly interpreted and recorded before release of each bird.   
 
Ringers are referred to the ringers manual (Chapter 10) and 'recording colour-ring combinations in the field' 
below for the correct manner in which to interpret and record colour-ring combinations and other important 
information. 
 
 
2.3 Field routines for re-sighting 
 
Whilst the field practices for capturing and marking the birds will be familiar to most participant ringers, it is 
likely that few fieldworkers will have had regular experience of re-sighting colour-ringed birds and there 
may be a period of  'getting your eye in'.   
 
It is not essential to re-sight birds in the season that they are first marked but it is highly desirable to do so.  
Although observations from the first year of a study will not feed directly into analyses, they will help 
observers gain experience and, very importantly, determine those locations used by birds marked at the 
chosen catch sites.  For turnover studies, observation in the first year will also allow a 'ball park' estimate to 
be made for the length of time individuals stay at the site – information that is need to fine tune the catching 
and re-sighting schedules. 
 
2.3.1 When should observations be made? 
 
Experience suggests that on many sites the best time to search for colour-rings is on a rising tide as birds are 
pushed towards the observer.  Birds often arrive in small flocks allowing each new wave of birds to be 
scrutinised.  On many sites, observations at low tide will be difficult because of distances involved, whereas 
at high tide roosts only birds on the outer edge of the now tight flocks will be visible.  When these roosts 
break up after high tide, departures are frequently en masse and birds fly out directly to feeding areas.  These 
are not hard and fast rules and local knowledge may well suggest that other times may be suitable. 

 
2.3.2 Where should observations be made? 
 
It is important that all the marked birds have an equal chance of being re-sighted while they are on the site.  
Because individual birds may be faithful to particular feeding and roosting sites it is important that as many 
locations as possible are visited.  Where birds are been captured by cannon netting (i.e. in daylight) then 
capture and re-sighting locations are likely to be the same if re-sighting focuses on birds coming to roost.  
This may not be the case if re-sighting effort targets feeding birds.  Additionally, where birds are been 
captured by mist netting (i.e. after dark) then the possibility of different areas being used during the day 



(when re-sighting occurs) to those used during the night needs to be considered otherwise birds apparently 
lost from the population may simply be frequenting a location on the site that is not being regularly visited 
by observers.  Best practice would be to obtain blanket coverage of the entire site on all re-sighting visits.  
Regardless of catch methods employed, it would be prudent to organise extensive searches of all possible 
locations to determine areas being used by marked birds.   
 
2.3.3 How long should re-sighting visits last? 

 
Ideally, the a re-sighting visit should last as long as conditions and bird behaviour are conducive to reading 
colour-ring or until the observer is satisfied that all colour-ringed birds present have been recorded.  The 
latter can be judged to a large extent by the frequency at which you discover new combinations compared to 
the frequency at which already recorded combinations for the visit in question are re-discovered. 
 
2.3.4 How frequently should re-sighting visits be made? 
 
The timetable to be followed will depend on whether you have chosen to monitor survival, turnover or both.  
This arises from the fundamental difference between re-sighting objectives for survival and turnover 
analysis.  To contribute to survival analysis re-sighting teams aim to record individuals marked in previous 
years and a single re-sighting each year of each individual is all that is necessary.  To contribute to turnover 
analysis, re-sighting teams aim to record each marked individual multiple times during the stay of the bird on 
the site.  The latter therefore requires a more rigid timetable to be followed.  In general, it will be possible to 
monitor annual survival if undertaking re-sighting geared towards monitoring turnover because re-sightings 
from all visits within the target season can be lumped together. 
 
For monitoring annual survival, most reliable results are likely to be obtained when re-sightings are 
concentrated into an intensive period at a time when turnover and mortality is judged to be low (strictly 
speaking zero).  While this is not practical, it is important to minimise the probability that different parts of 
the population (e.g. age groups) or different populations (birds with different origins) are monitored in 
different years and the best way to do this is to concentrate effort into a short period, consistent across years.  
In the UK, the target season of November to February is frequently chosen, but local knowledge of the 
pattern of occurrence of birds at a given site may suggest otherwise (e.g. to avoid periods around which 
influxes of birds are known to occur).  Best practise may be to restrict the target season to the early-winter, 
i.e. November / December, after autumn passage has finished but before the risk of bird movements or high 
mortality caused by severe weather events.   
 
The timing of re-sighting visits through the winter can be relatively flexible if aiming to monitor annual 
survival alone.  However, it is important that all marked birds have an equal chance of being re-sighted and 
so the team organiser will need to ensure that there is sufficient coordination within the team to ensure all 
locations are covered because individual birds may be faithful to particular parts of the site.  Analysis of 
annual survival will not use re-sightings of birds made during the winter in which they were first marked.  
This means that during the first year of a project, re-sighting teams can gain experience of re-sighting, and 
reconnoitre the entire site to determine those locations being used by colour marked birds. 
 
For monitoring turnover, the more frequently re-sighting visits are made the better.  Re-sighting needs to be 
evenly spread over a succession of re-sighting periods throughout the target season.  As a rule of thumb, the 
maximum interval between re-sighting visits (re-sighting period) should be about one-third the length of stay 
of the birds.  Of course, at the outset of a project this information will not be known as this is one of the 
principal pieces of information that we are trying to determine.  Best practice would be to set an initial re-
sighting schedule that takes a cautious approach and tends towards being overly frequent.  Samples from 
shorter periods can always be lumped together at a later date and re-sighting periods extended for future 
years with the knowledge of hindsight.  For projects aiming to assess turnover during the winter period 
(November to February) a fortnightly or even monthly re-sighting schedule should be sufficient.  For 
projects aiming to assess turnover during periods of passage (July to October or April to June) bi-weekly or 
even daily re-sighting would be required. 
 
Analysis of turnover  does not use re-sightings of birds made during the year in which they were first 
marked because the birds may have already been present at the site for an unknown length of time.  



However, a 'ball park' figure for the length of stay of the birds (at least a minimal estimate) can be gleaned 
from observations made during the first year and this will be important for planning the re-sighting schedule, 
and maybe adjusting the catching schedule for the following year.  Additionally, during the first year, re-
sighting teams can gain experience of re-sighting, and reconnoitre the entire site to determine those locations 
being used by  colour marked birds.   
 
It may be possible to use re-sightings collected for monitoring turnover for analysis of annual survival when 
sufficient birds are being re-sighted over one or more visits during the winter.  If, however, turnover re-
sighting produce less than 80 re-sightings during the winter it might be necessary to temporarily increase 
effort specifically to meet the requirements for survival analysis. 
 
Calculation of turnover also requires that counts of birds on the site are made at the time of the observations.  
Consequently, on large sites observers will need to coordinate their efforts to prevent birds being missed or 
double-counted.  This will be second-nature to WeBS counters.  The timetable for re-sighting also needs to 
be integrated with that for catching (see above) in order to avoid misdirected effort.   
 
2.3.5 When should counts be made during re-sighting visits? 
 
Counts of the total number of birds present at the time of re-sighting (flock size) are required for turnover 
monitoring.  Such information is not required for monitoring survival.  It is important to make counts at the 
same time that re-sightings are being made otherwise estimated values have to be used.  It is recommended 
that a complete count of the re-sighting area is made one third of the way through the re-sighting visit.  It is 
important that the "site" to which the count refers equates to the "site" within which the re-sightings are 
being collected. 
 
2.4 Coordination of catching and re-sighting effort 
 
It is essential that the timetable for catching and re-sighting are integrated if fieldworker effort is not to be 
misdirected.  The is especially the case when monitoring turnover.    An overview of the information given in 
2.3 can be found in Table 1.  Some examples of how catching and re-sighting effort might be organised are 
given below (Figure 1). 



Table 1: Summary of key elements for fieldwork protocol 
 
 
 

Annual survival Turnover Notes 

Number of 
birds to be 
marked 

A sufficient number of birds for there to be 80 – 100 
re-sighted birds annually.  Site with fewer than 50 re-
sightings are likely to yield poor estimates of 
survival. 

A sufficient number of birds  to generate a minimum 
of 30 re-sightings per re-sighting period (see below).   

The higher re-sighting frequency required for 
turnover monitoring may result in sufficient birds 
being marked in winter for survival monitoring, 
although the reverse is unlikely to be true. 
 

Catching 
regime 

Ringing effort should focus on a core set of sites and 
species where regular catching effort can be 
maintained between (and, where appropriate, within) 
years. 
 
A balance must be struck between getting a 
representative sample of birds using the site during 
the winter and concentrating the effort into a period 
over which turnover is expected to be minimal. 
  
 
 
Catching needs to target the same subsets of birds 
from the overall population as are being monitored in 
subsequent winters.  Therefore catches should aim to 
focus on the same area and period as the re-sighting 
effort. 
 

Ringing effort should focus on a core set of sites and 
species where regular catching effort can be 
maintained within the season  (and, where 
appropriate, between) years. 
 
To achieve a reliable representation of the population 
structure (early through to late arriving birds) it is 
recommended that frequent small catches throughout 
the period being monitored should be undertaken in 
preference to one or two large catches or catches 
concentrated into a short period. 
 
Catching needs to target the same subsets of birds 
from the overall population as are being monitored.  
Therefore, where possible, catches should largely 
focus on the same area as the re-sighting effort. 
 

Essentially, these requirements are the same for both 
objectives although for survival monitoring a longer-
term view must be taken when choosing sites. 
 
 
The higher catch frequency required for turnover 
monitoring will be suitable for survival monitoring 
during periods of minimal turnover (assuming 
sufficient birds are marked), although the reverse is 
not necessarily true. 
 
 
Essentially, these requirements are the same for both 
objectives although for survival monitoring a longer-
term view has to be taken in catching site selection. 

Re-sighting 
regime 

Observations should be concentrated into a period 
when turnover is deemed to be negligible.  
Consequently, a concentrated effort over a short 
period will be better than observations strung out 
over the course of the season.  
 
 
 
The months of Nov – Feb are widely considered to 
be a period of minimal turnover in the UK and 
frequently used.  The narrower the period within this 
window over which sufficient data can be collected 
the better.   

Observations should be undertaken with sufficient 
frequency to ensure that all marked birds have a 
possibility to be re-sighted on multiple occasions 
during their stay.  Intervals approximating to one 
third the expected average length of stay of 
individuals are recommended.  Some prior 
knowledge / estimation of length of stay is necessary. 
 
The effort required will differ depending of the time 
of year.  Thus for monitoring autumn (Jul – Oct) and 
spring (Mar – Jun) passage where individuals may be 
present for just a few days, daily observations may 
be necessary.  During the winter (Nov – Feb) 
fortnightly or even monthly censuses may suffice. 

Over periods for which turnover is found to be 
negligible, observational visits to meet the 
requirements of monitoring turnover can be 
amalgamated to provide data for survival monitoring.  
Because observations contributing to survival 
analysis are concentrated into a period of minimal 
turnover the reverse is not true. 
 
Bear in mind that severe weather in January and 
February may cause birds to undertake 'cold weather 
movements' or to suffer high mortality.  Both these 
events are problematic for subsequent analysis. 



Figure 1: Examples of possible catching / re-sighting plans.  The options presented are not intended to be exhaustive.  For example, options 2 & 5 could be 
combined to allow both autumn and winter turnover to be monitored or catching and re-sighting could be undertaken in March and April to monitor Spring turnover. 
  
-------------SEP-------------||----------------OCT--------------||---------------NOV-----------------||---------------DEC--------------||----------------JAN-----------------||-------------FEB--------------- 
W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 W15 W16 W17 W18 W19 W20 W21 W22 W23 W24 W25 W26 
 
Option 1 – Catching throughout the year.  Re-sightings restricted to target period (Nov-Feb). 
Issues: Colour-ring combinations may be wasted on passage birds.  Risk of mortality and severe weather movements in late winter (Jan – Feb) effecting survival estimates. 

� Catching throughout year�  

 � Re-sighting throughout winter�  
(for survival / winter turnover) 

 
Option 2 – Catching throughout target season.  Re-sighting throughout winter target period (Nov-Feb). 
Issues: Risk of mortality and severe weather movements in late winter (Jan – Feb) affecting survival estimates. 

 � Catching throughout winter�  

 � Re-sighting throughout winter�  
(for survival / winter turnover) 

 
Option 3 – Catching throughout target season.  Re-sighting restricted to early part of winter target period (Nov-Dec). 
Issues: Reduces risk of mortality and severe weather movements in late winter (Jan – Feb) affecting survival estimates.  Increases possibility of insufficient re-sightings being 
achieved. 
 � Catching throughout winter�  

 � Re-sighting restricted to early winter�  
(for survival) 

 

 
Option 4 – Catching throughout the year.  Re-sighting restricted to early part of winter target period (Nov-Dec). 
Issues: Colour-ring combinations may be wasted on passage birds.  Reduces risk of mortality and severe weather movements in late winter (Jan – Feb) affecting survival estimates.  
Increases possibility of insufficient re-sightings being achieved. 

� Catching throughout year�  

 � Re-sighting restricted to early winter�  
(for survival) 

 

 
Option 5 – Catching throughout year.  Re-sighting throughout the year.   
Issues: Risk of mortality and severe weather movements in late winter (Jan – Feb) affecting survival estimates. 

� Catching throughout passage period�  
(high frequency required for passage turnover) 

 

� Re-sighting throughout passage period�  
(high frequency required for passage turnover) 

 



2.5 Recording colour-ring combinations 
 
It is vital that everybody involved with the project records colour-ring combinations following a standard 
format.  Depending on species, birds may be fitted with colour-rings both above and / or below the tarsal 
joint and on both legs.   
 
Standard codes should be adopted to describe colours.  All commonly used colour codes are given in Table 
2.  These are the codes that are used by the IPMR software used by ringers.  If you can not remember one of 
these codes you should write the colour out in full and not guess at or invent your own abbreviations. 
 
Table 2: Colour codes for colour marks.  Note that not all these colours will necessarily be used by your 
project.  The bottom three codes are not standardised but are those most frequently supplied by observers 
sending details of colour-ringed birds to the wader study group colour-ringing register.  As standard, 'Given 
ring position not seen' and 'Undetermined' are both coded as '?' and 'no ring in given position' is left blank.  
When dealing with a know scheme the latter adequately describes the colour-ring combination. 
   

R Red  
W White  
G Dark Green  
L L ight Green (L ime)  
N Black (Niger)   
M BTO Metal Ring BTO 
Y Yellow  
P Pale Blue  
O Orange  
C Dark Pink (Carmine)  
K Light Pink  
B Dark Blue   
V Violet/Mauve/Purple  
S Silver/Grey  
U Brown (Umber)  

   
X Undetermined X 
- No ring in given position  
? Given ring position not seen ? 

 
 
The standard procedure for recording colour combinations is to record from top to bottom, first from the 
[bird's] left leg and then from the [bird's] right leg.  When recording in the field make sure left and right is 
from the perspective of the bird not the observer as the latter is dependent on the direction you’re viewing the 
bird from.    
 
2.5.1 Recording colour-ring combinations in the field 
 
There are various ways of recording complete colour-ring combinations in the field.  Probably the most 
reliable one to use in the field is the diagrammatic representation of the four possible positions sketched in 
your field notebook (Figure 2).  With this method, it is relatively easy to write the colour codes down in the 
order that you determine the colours (as you may not be able to see all positions at once).  Many observers 
invent their own 'shorthand' version of this in order that a string of codes can be written on a single line in a 
field notebook.  This is best not encouraged when working in a large team because different systems may be 
invented by different observers and this can easily lead to errors at the data entry stage.  If a team does 
decide to record observations in a shorthand manner then either observations should be transcribed to 
standardised sheets by the person who made those observations before data entry (at the risk of transcribing 
errors creeping in) or the entire team should adopt the same approach (preferred).  An example of a 
standardised recording sheet is appended. 
 



2.5.2 Recording colour-ring combinations at data entry 
 
It is recommended that all re-sightings be entered into a spreadsheet (e.g. MS Excel).  While it would be 
possible to use the ringers data submission software (IPMR) to record re-sightings, details required for the 
intended analysis, such as flock size and number of birds on a site, are not readily incorporated into IPMR in 
a standardised manner.  Note it is relatively straightforward to import relevant fields from your spreadsheet 
into IPMR if you intend to submit field re-sightings to the BTO in the normal way. 
 
It is, however, strongly recommended that colour-ring combinations entered into the spreadsheet should 
follow the standard approach as used by IPMR.  This standardised way of writing the combinations is based 
on defining the position (i.e LA, LB, RA or RB – where L=left, R=right, A=above joint & B=below joint) 
each followed by the colour codes separated by commas and each position being separated by semi-colons 
(Figure 2).  If entering data into a spreadsheet (e.g. MS Excel), it is recommended that for data entry either 
one field containing the standard IPMR system is used or four separate fields for each of the four possible leg 
positions are used.  The former can be easily derived from the latter by concatenating fields.  One point to 
note is that IPMR uses a question mark to indicate unknown (this would correspond to both the ? and the X 
given in table 2).  However, if you are confident that the bird is one that has been ringed by your team, this 
will not be a problem. 
 



Figure 2: Recording colour-ring combinations: Examples.  Note that left and right are from the perspective of the bird not the observer as the latter 
would be different depending on whether you are looking at the bird from behind or face on. 
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