Making more of Ringing Data

The Nunnery, 17 April 2012

Introduction
As part of the BTO’s Demographic Targetting Strategy, in September 2011 all ringers were emailed by the Chair of Ringing Committee (Ken Smith) inviting their suggestions and comments on the proposed Strategy. Around 50 responses were received, although some groups submitted joint or combined responses, so the number of ringers contributing was much larger. All the received responses supported the broad direction of the Strategy but many made additional suggestions as to how greater use could be made of data currently being collected or, indeed, new data that might usefully be gathered. Although structured ringing programmes, such as CES and RAS , provide the best way of collecting data to support our demographic and population monitoring aims, there was a strong desire to see more use made of ringing data collected outwith these schemes. Picking up on many of the points suggested by ringers, we held a brainstorming style discussion on how to get more from general ringing data, additional to our central aims of demographic monitoring set out in the strategy document. These ideas are captured and synthesised below, a general consensus emerged, in general, that it was better to ring fewer birds, but gather better quality data from them.
In each of the sections that follows (presented in no particular order) a one sentence summary (in italics) identifies the key objective, and a short outline indicates the sort of data and analyses that are required. Finally we provide a broad indication of whether they could be undertaken, at least in the first instance, with existing data, or whether new data would be required, and the scale of resources involved.
Better Use of Site Information

Identify how site level data can contribute to improved monitoring results.
It was noted that although extensive data were recorded on individual birds, comparatively little metadata (i.e. information about the site and catching operations) was collected, other than simple location and habitat (at the 1km level). In particular, more systematic recording of effort could prove useful. The key benefit would be the potential to include more sites in particular analyses achieving greater spatial resolution which could provide greater insight into processes affecting bird populations or more regionally appropriate reporting. Some thought would need to be given on how effort can be recorded – whether a detailed measure, such as net-foot (or metre) hours, is required or whether a simpler measure would be sufficient.
The effectiveness of this should be tested by degrading datasets with full information on capture effort (such as CES) to assess the sensitivity of analyses to data quality, this is likely to vary depending on the question being studied. Such analyses should be used to provide guidance on the minimum amount of effort required to provide data of “reasonable” precision for different sorts of analyses; it is likely that analysis of survival rates will be most demanding of data. 
Data: Partly Existing 

Resources: Moderate

~~~

Identification of ‘IPM’ Sites

Identify sites where ringing (and nest-recording) are undertaken consistently and detailed capture is (or could be) routinely taken.
It was noted that many sites will be operated in a relatively standard way, often for many years, even though they do not contribute to the formal structured schemes (although in many cases operations could easily be adapted to do so). Efforts should be made to identify these sites, particularly where ringing occurs alongside other recording (e.g. of nests or abundance) both to recognise the effort undertaken and to identify ways in which the data may be better utilised.
Ideally, some example analyses could be undertaken using data from such sites to show others what could be achieved.

Data: Largely Existing

Resources: Small

~~~

Timing of Migratory Journeys

Use ringing captures, in conjunction with BirdTrack and other data, to explore spatial and temporal variation in arrival and departure dates.
Ringing has the potential to provide an additional means of recording arrival and departure of birds from particular areas, particularly where relatively standardised catching is operating so the mean and variation in arrival or departure timing (rather than just the first or last individual) may be recorded. Coastal ringing sites and bird observatories may particularly be able to contribute in this respect. We should explore ways in which ringing data can complement recording of seasonal changes in bird numbers, e.g. BirdTrack or observatory logs. Information relating to the differential between timing of arrival and breeding in migrants would be particularly valuable.

Data: Existing

Resources: Small

~~~

Phenology of Breeding Productivity
Use biometric data to assess variation in the timing and duration of breeding, moult and other ‘life-events’.
The central aim of the ringing scheme is to collect data on demographic parameters. Because of the effects of climatic change, studies of the timing of ‘life-events’ (such as breeding and moult) and how these vary spatially or over time are of considerable value. Changes in the timing of such events can have important consequences for populations, particularly through cross-seasonal (‘carry-over’) linkages. There is much potential for ringers to collect life-history data more systematically. For example, while data on the presence of brood patches and main moult are already collected to some extent, recording of the absence of these characters (i.e. “I looked but didn’t find any”) needs to be improved. Such data would contribute to large-scale analyses of changes in seasonal timing (a priority for the BTO), but should also provide for routine monitoring output (in combination with laying date information from the Nest Record Scheme) in either BirdTrends or the (online) Ringing Report.

It was noted that although end-of-season events were harder to study, they were of at least as much interest as start-of-season event. One of the least well measured of these is season-long breeding productivity.  This is because the duration of the breeding season and the number of breeding attempts per year is inadequately known and can vary geographically and between years.  The Nest Record Scheme collects data on breeding success per attempt and does not measure the number of attempts per female.  This can be important even in species which do not usually rear more than one brood per year, as the frequency of replacement nesting following a previous failure can vary.  Using data on adult wing moult and juvenile body moult in conjunction with age-ratios of mist-netted birds has been identified as a method for measuring variation among seasons in the duration of breeding and season-long productivity.  However, full application of such methods requires meticulous recording of moult.  Analysis of data from ringing groups with strict recording procedures (e.g. from IPM sites, see above) might indicate the feasibility of developing and using these methods to improve the estimation on breeding productivity more widely.

Even where such meticulous recording is absent, it may be possible to use data from birds in the hand to estimate the phenology of breeding and thereby to improve estimation of productivity. For example, Naylor & Green estimated the duration of breeding of reed warblers simply from the weights of adults and the wing length of juveniles captured during the breeding season at Wicken Fen.  The resulting estimates of breeding season duration closely resembled those derived from a model of nest record data, but indicated a much longer breeding season than the raw nest record card timings.  Information of this kind on the timing of breeding could be used in various ways to improve estimates of breeding productivity.  It could be combined with nest record card data in models of season-long breeding success and to identify the time of year when locally-bred juveniles predominate in mist net catches and thereby improve juvenile:adult ratio indices of productivity from CES or IPM site data.  

Data: Existing

Resources:  Moderate to Large
Several additional measures were suggested that could help in determining variation in the phenology of particular life-history stages. In most cases these data are not currently collected routinely.
· Proportion of 3J’s relative to 3’s and the extent and duration of post-juvenile moult (e.g. body feathers, old greater coverts) more generally

· Measurement of chick size in some species to improve estimation of hatching dates

· Use of the occurrence of juveniles with low wing length, indicating incompletely grown primaries.

· Presence of wax on primary feathers to better distinguish 3J’s

· Species-specific measures, such as gape scores in swallows or tongue spots in Acrocephalus warblers
· Use mass data to identify timing and frequency of gravid females.

Data: New

Resources: (Individually) Small
~~~
Use of (Multiple) Recapture Data

Exploit individual histories to look at change in condition in relation to site characteristics, or to supplement dead recovery data.

Now that recapture data are routinely collected it would be helpful to explore the possibilities of looking at changes in individuals through time, either within or between seasons. Examples could include looking at the timing and duration of moult, changes in wing-length (growth and/or abrasion) or condition more generally.

One key challenge in analysing recapture (or resighting) data is that it can be quite heterogeneous, since it is very dependent on the distribution of capture effort, and certainly more so than data generated from dead recoveries, which can, at least potentially, occur from a much wider range of locations (since there is no necessity to erect nets or other traps). One possible way forward, particularly where recapture data are sparse, may be to apply models for estimating survival rates developed for dead recovery data to recapture data. The efficacy of this could be tested for species for which we have good recapture data, perhaps in degraded form (i.e. with sample sizes artificially reduced).
Data: Existing

Resources: Moderate

~~~
Age-specific Variation
How does condition, productivity, survival etc. vary in relation to an individual’s age
For birds initially ringed as pulli or 3’s, there could be possibilities of looking at age-specific variation either in biometric measures or, in combination with nest recording, productivity. This would help us better understand heterogeneity between individuals and their response to environmental change. It is likely to be most relevant in longer-lived species, but is relatively poorly studied in passerines.
Data: Existing

Resources: Moderate

~~~
Measurement of Size
For some purposes wing-length may not be the best measure of an individual’s size
For some analyses measures of skeletal size may be preferable to wing-length. Tarsus length would be one option, but several methods exist and it may suffer from low repeatability, either within or between observers. Head and bill (already frequently recorded by wader ringers) would be another alternative.

There may be merit in more standardised recording of chick size, either for studies of chick growth or to help improve estimation of hatching date for phenological recording (above).

Data: New

Resources: Small

~~~
Recruitment into Breeding Populations (Pradel method)
Use mark-recapture data to estimate recruitment of young, i.e. the combination productivity and first-year survival, as these can be difficult to estimate separately.

The number of young recruiting into a breeding population is a key demographic parameter, but one which is very difficult to measure, since dispersal of birds away from the breeding area is often substantial and recapture-based measures of first-year survival are then substantial under-estimates of actual survival. One way to measure it would be through the use of Pradel-type recruitment models of CES data, These essentially look at the capture history ‘in reverse’ so instead of looking at when individuals disappear from the population (equivalent to death, or emigration), they estimate how many birds are entering the population (i.e. number of first captures, equivalent to recruitment). Exploring the potential of these models is included as part of the demographic strategy. 
Data: New

Resources: Large

~~~
Recruitment into Breeding Populations (Age-structure Inventory methods)
Use capture data to estimate recruitment of young, i.e. the combination productivity and first-year survival, as these can be difficult to estimate separately.

If indices of adult abundance (e.g. BBS or CES) are available and the proportions of breeding adults that are one year old (Euring 5) or older (Euring 6+) can be estimated from captures, then both adult survival and per capita recruitment can be estimated. These methods are could be applied to existing data in those species for which 5’s are readily identifiable in their first summer (e.g. Blackbird, Blue and Great Tits, Bullfinch). Even for species that cannot be aged it may be possible to apply mixture-modelling techniques to quantify age-specific variation in the shape of wing-feathers or, at sites where the recapture rate is high, known-age birds.  The shape of tail feathers is most likely to be useful for this purpose in passerines.  The measure of recruitment obtained is the mean number of young adults joining the breeding population per breeding adult alive in the previous year.  This is the product of season-long productivity and first-year survival, so if productivity estimates can be made, on can, in principle, also estimate first-year survival.
Data: Existing

Resources: Moderate to Large

~~~
Productivity of High Arctic Waders

Winter catching of waterfowl can provide an index of annual productivity (which may be hard to measure directly on the breeding grounds)

Monitoring productivity of high Arctic waders (and northerly breeding waterfowl more generally) can be difficult. The proportion of 3’s caught in cannon-net catches (or in the field for some species) on wintering or passage grounds offers one way to do this. Such a measure will be most effective if the number and location of catching attempts is consistent between years.
Data: Existing

Resources: Small

~~~
Dispersal within Landscapes

Dispersal is a key population process but difficult to measure, quantifying it will be increasingly important as conservation measures are targeted towards ‘connected landscape’ type measures 
Dispersal can be an important process in determining population change and spread. Most species have the capacity for long distance dispersal, but the frequency and distance over which individuals disperse is only poorly known in most cases. In most cases, natal dispersal (i.e. the distance between hatching location and subsequent breeding location) is likely to be much greater than breeding dispersal (changes in breeding location between years). A number of approaches could be imagined to address this. It is likely that species strongly associated with restricted habitats (e.g. wetland birds) would offer the easiest possibilities.
· Looking for recaptures within clusters of sites that are closely spaced, especially those that have a consistent catching regime (e.g. CES sites)

· For some species with a low propensity for dispersal (e.g. Treecreeper typically disperse a few tens of metres) it may be helpful to look at dispersal between nets within larger sites. This would require mapping of individual nets and recording nets in which individual captures are made, as some ringers already do.

· Studies combining ringing and nest-recording are already being encouraged as part of our demographic strategy, but they could also have the potential to contribute to understanding of dispersal (and survival) in the early stages of life).

· Use of PIT (Passive Integrated Transponder) tags may be extremely helpful in addressing such questions, particularly where birds reliably frequent particular locations, such as feeders or nestboxes.
It was noted that there might exist historical datasets where a large number of birds had been ringed in a relatively small area that could help in answering such questions, Chris Mead’s ringing around Ashridge was cited as one example.
Data: Largely New

Resources: Large

~~~
Use of “New Technologies”

Newly available technologies may be able enable new types of data to be gathered, or make data already collected easier to gather. 

Increasingly sophisticated tags and loggers are becoming available at prices which large-scale deployment by ringers or nest-recorders. Two technologies that are particularly relevant:

· are iButtons (small temperature loggers) which can be used to monitor nest attendance and timing of nest failure
· PIT tags which have the potential to greatly increase the re-encounter rate of individuals, at least where they reliably visit a particular location (such as nest-sites and feeders) since the tags can only be ‘read’ at a distance of a few centimetres. They may be particularly useful for certain RAS studies where encounter events are difficult to obtain by other means (examples mentioned were terns, tree sparrows and cavity nesters) and in estimating seasonal differences in mortality risk survival where a high frequency of re-encounters is likely to be required. Estimating seasonal survival rates is highlighted as a key knowledge gap in the demographic strategy.

· DNA barcoding – for dietary studies high-throughput DNA sequencing technology is becoming viable to assess in a semi-quantitative fashion dietary choices from faecal samples.
· Image capture using digital cameras and digital microscopes to improve the repeatability of measurements of feather shape, feather wear, brood patch etc that are useful for studies of demography.

New technologies and gadgets, particularly those with GPS-type receivers, may also be useful in making it easier to record to certain data, perhaps especially for nest recording and re-sighting/recovery records.
Data: New

Resources: Moderate to Large

~~~
Effect of Condition and Survival
An individual’s condition is dependent on the environment, and changes in condition across large numbers of individuals drive demographic changes; to understand the link between demography and environment a better understanding of variation in individual condition would be helpful.
Relatively little work has been done on large-variation in condition of individuals using biometric data collected by ringers, but there may be some potential to study spatial, seasonal or annual variation in this and, particularly, its impact on survival probabilities. One widely used measure is mass corrected for body size. It was noted, though, that as mass is dynamically regulated it may be poorly correlated with physical condition; for example, a bird may be of relatively low weight because it has been unable to find food (i.e. in poor condition) or because it knows that food is plentiful so it is minimising its risk of predation (i.e. good condition, lighter individuals are generally more manoeuvrable). It is possible that other measures, such number of old greater coverts or growth bars in juveniles or degree of feather wear (perhaps recorded through digital imagery) may prove helpful, however, some validation work on this would likely be required.
Data: Existing

Resources: Large

~~~
Disease and Deformities
Ringers have always noted diseased and deformed birds anecdotally and recent incidences of disease outbreaks (trichomoniasis, avian pox) have highlighted a dearth of basic monitoring data.
Ringers are well-placed to record prevalence of birds with certain diagnosable diseases, parasites or deformities, We should facilitate recording of such (ideally with digital photographs to facilitate post-hoc diagnosis), although it was noted that this might not be completely straightforward. Initially, this would provide much needed information on the prevalence of such conditions, which would help identify future research priorities. Such work would be done in collaboration with the Institute of Zoology
Data: New

Resources: Small to Moderate

~~~
Nestbox Monitoring Projects

Species that use nestboxes (e.g. tits, pied flycatcher) form good model species in which understand population processes, because data are relatively easily collected; a network of such projects would enable large-scale spatial variation in these to be investigated.
More encouragement, and development of guidance on how to operate, should be given to these. We could also improve collection of occupancy data, something that could (possibly) be extended to species with traditional nesting sites (e.g. some raptors). 
Data: Mostly New

Resources: Small to Moderate

~~~

Garden Ringing
Gardens (and urban habitat more generally) cover a large fraction of countryside, and population processes may differ from those in the wider countryside, they are, however, relatively poorly understood at present.
There would be enthusiasm amongst ringers for a garden-based ringing scheme, particularly during the winter period, but possibly also year-round. An alternative would be to consider whether garden habitats could contribute to CES (the Dutch have recently started such a scheme). Gardens represent an important habitat for bird populations and there is some interest in the comparative population processes in garden habitats versus the wider countryside. 
Data: New

Resources: Moderate to Large

~~~

Measurement of Covariates
To understand the reasons behind change sin survival, productivity, etc it is necessary to know how the environment is changing, however, this is rarely measured on a scale appropriate to bird populations; there may be possibilities for ringers to collect supplemental data, especially on food resources to better understand demographic changes. 
Ringers and nest-recorders provide valuable data on demographic rates (survival and productivity) but in order to interpret the impact of these on population change it is usually necessary to have some idea of the changes in environmental conditions that influence demographic parameters. In some cases (such as climate or land-use variables) these may be best obtained from large-scale remote-sensed (e.g. satellite) data. In the majority of cases, however, data are not available on the appropriate variables and/or at the appropriate scale. It is possible that ringers and nest-recorders may be able to gather simple measures, particularly of resource availability, at sites where they regularly record to help interpret the demographic data collected. Examples of such measures might be frass-fall in woodland, simple invertebrate sampling or data on the timing or intensity of local weather events. Thought would obviously have to be given on how such data would be analysed and care taken to avoid overwhelming recorders.

Data: New

Resources: Large

~~~

Historical Data

Clear guidance should be given that, where possible, computerisation of historic ringing and nest-record data, particularly where these have formed part of a project, is to be greatly welcomed.
Data: Existing

Resources: Small

~~~

Other Suggestions

A number of additional suggestions and remarks were made during the discussion, which are captured here for completeness. 
Development of species-specific protocols to improve study design and guide data gathering (these should be developed as part of the demographic strategy).

Fine-scale recording of net location, which could facilitate development of dispersal studies (above) and spatially-explicit mark-recapture models. Such mapping would be most useful where nets (or traps) are consistently set. Consideration could also be given to allowing fine-scale recording of individual captures or re-sightings where appropriate.

Encourage collection of late brood size counts (i.e. after normal ringing age) and returning to identify nestling mortality shortly after the nest is known to have fledged.

Study of vagrants may tell us something about change in migration strategies

Mark recapture data, perhaps particularly from CES and RAS projects, can be used to estimate the number of individuals in the population available to be marked.
It was noted that there may have been a trend for ringers not to report recoveries of their own birds found dead. Clear guidance needs to be given that it is important they do so (via IPMR currently).

There may be possibilities, in collaboration with museums, for ringers and nest-recorders to collect samples for storage for future analysis, examples might include nests (already being done in a small way), faecal samples and feather or swab samples.
Recording of birds that die during handling, particularly with regards to condition

Investigations on the effects of tape-lures, feeders and other attractants on capture efficiency. Use of such methods is recorded currently, though perhaps not as completely as would be ideal.
~~~

Clearly the ideas discussed require various amounts of resources and implementation is likely to be constrained by the availability of appropriate resources. Some can be achieved by relatively small ‘tweaks’ to existing recording or practices and many make new use of data already collected, others will require a substantial investment of resources to develop either data collection protocols or new analytical techniques. Crucial to all of them will be the identification of focussed questions that can be appropriately addressed by ringers and nest recorders. Clear communication of these and provision of appropriate support and guidance will be critical in this respect.
Members of the Committee are asked to consider the above proposals and rank them in priority order. 

Rob Robinson & Ken Smith
24 April 2012
