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Abstract

Potential research projects involving the technique of bird ringing are considered. All southern Africa ringers participate in the global SAFRING research project, providing the cumulative database of recoveries of ringed birds which is the resource upon which studies of survival and movements are based. In addition, ringers are encouraged to have their own research projects. This paper suggests criteria for choosing study species from a range of categories. Ringers are provided with a selection of potential questions for research. 
SAFRING has singled out two species for particular effort by ringers, the Redbilled Quelea Quelea quelea and the Barn Swallow Hirundo rustica. The quelea was selected because it is a widespread agricultural problem, and information on its movement patterns and survival rates would help to improve control methods. The swallow was selected because it is currently the focus of a EURING project; in addition, it is the one species for which there is adequate historical data to enable predictions about the consequences of global warming on bird migration to be tested. 
SAFRING encourages potential sponsors to support applications from ringers for projects that fall within the categories of study species and research questions listed in this paper. 

Introduction

The year 2008 marked the 60th anniversary of bird ringing in South Africa.  The first 25 years of SAFRING, the South African Bird Ringing Unit, were reviewed by Underhill & Oatley (1994). In contrast, the focus of this paper is to provide a forward plan for SAFRING, containing a catalogue of potential projects that can be undertaken using bird ringing as a tool, and an evaluation of these projects from a research and conservation perspective. 
We first describe, in brief, the all- inclusive project in which all SAFRING ringers participate, the ongoing development of databanks of ringing information, retraps and recoveries of southern African birds. However, the main thrust of this forward plan is not to consider the global 

SAFRING effort, but to highlight projects for which ringing is an essential tool for the questions being investigated. We therefore focus mainly on the projects which can be conducted by individuals and by groups of SAFRING ringers in southern Africa, and in which the ability to mark birds individually is indispensible in the design of the project. Some of the projects may seem beyond the resources of time and commitment of an amateur ringer. However, ringers operating in groups have the potential to achieve what is impossible even to full-time ornithologists. Another possibility is for ringers to collaborate with research ornithologists. 
The main purpose of this document is to outline projects involving the ringing of birds which SAFRING considers to be of particular importance. Most of these projects are within the scope of amateur ringers. We wish to encourage ringers to concentrate on these projects and we wish to encourage the branches of the BirdLife South Africa, the BirdLife South Africa Trust and other potential sponsors to support such ringers financially. We provide some guidance on the writing of project proposals. 
Purists might be dissatisfied with an approach to science that starts with a technique, in this case bird ringing, and then devises questions that can be used with the technique. We argue that this approach is used by scientists worldwide; all scientists, except a handful in the best-funded institutes, have to consider the resources of equipment, technology and skills available to them, and then plan to do their research within those limitations and constraints. We are following this tradition. Bird ringing is an established research technique described by Coulson (1993) as the greatest advance in ornithology in the 20th century – and we are providing guidelines to research projects which we consider important and which utilize this technique. 
The global SAFRING project 
The traditional objective of SAFRING is to establish a database of recoveries of southern African birds that can be used to establish information about movements and survival. Every bird ringed, no matter what species or where it was ringed, has the potential to contribute to the SAFRING recovery database. Averaged across all species, about one bird per 100 ringed is recovered, but this probability varies enormously across species (see Table 11 in Underhill et at. 1991). The information on recoveries, dating back to 1948, is computerized at SAFRING. 
Some of the analyses which can be undertaken on the existing database were listed by Underhill et al. (1991). The database as a whole is a resource which may be used by researchers, conservation biologists and managers, and primarily provides answers to questions related to movement and survival, although answers to some other questions can be teased out of the data (for example, When did a species first occur in a region (Macdonald 1984), or What species are vulnerable to drowning in circular concrete farm reservoirs? (Underhill & Oatley 1994).
Underhill et al. (1991) argued that there was no species in southern Africa for which there were “enough” recoveries to do a comprehensive analysis of movement or survival. There are no recoveries whatsoever for more than half the species ever ringed, and for only one species, the Cape Gannet Morus capensis are there more than 1000 recoveries (Underhill et al. 1991). It is therefore SAFRING policy to encourage the ringing of birds without limitation as to species or numbers. For the foreseeable future, SAFRING will continue to sell rings and provide ringing services to all ringers, even to those whose ringing programmes may fall outside the ambit of “important projects”. 
More recently, the recovery database has been supplemented by a “retrap” database. This information has been supplied by ringers on a voluntary basis. This database contains ringing and the latest “retrap” details of birds recaptured at least 12 months after being ringed. 
In the near future, it is planned to establish a computer database of ringing data. Initially, this will be on a voluntary basis, with ringers who have access to personal computers being supplied with a computer program which will enable them to enter their ringing data directly onto the computer (instead of submitting “schedules” on paper). This computer program will not be limited to the data currently submitted on schedules (ring number, age, sex, date and place of ringing), but also the basic measurements (wing, culmen, tarsus, etc), mass and moult. This computer program will be able to handle all retraps, and participating ringers will therefore not need to submit retrap information. 
Potential Projects 
We take a “matrix” approach to project selection, where a matrix is a table with rows and columns. In the rows of the matrix are listed the bird species of southern Africa, and in the columns of the matrix are the questions that can be asked of each species, e.g. What is the survival rate of adults? We, of course, are here concerned with questions that involve bird ringing to get the answers. At the intersection of a row and a column is a question that can be asked of a, species. The reality is that we know rather little about our southern African birds — in all probability, the question is unanswered! But some species are more interesting than the rest, and some of the questions are more important than others. And, of course, some questions are more important in relation to particular species than to others. We aim to guide ringers into these “junctions”. The interesting species are those that fall into one or more of the categories listed below. A question is judged important for a species if knowing the answer either helps us better to conserve and/or manage that species, or if the answer fills in some of the missing pieces in the jigsaw of our understanding of biodiversity. 
Which species should we concentrate on? 
Brown et al. (1982) suggested that ornithological research in Africa should concentrate on gathering the “missing details” in the life histories of the avifauna. In comparison with Europe and North America, where every species has probably been the subject of at least one PhD thesis, there are hundreds of species of African birds whose nests and eggs have not been adequately described, let alone have a full-length paper on any aspect of their biology. Brown et al. (1982) stated: “Any observant person should be able to add to our knowledge of African birds.” SAFRING ringers have enormous opportunities to fill in some of the gaps. 
The sections below list nine groups of species for special attention by ringers: (1) Species which have reputations as agricultural pests; (2) Gamebird species; (3) Species which have adapted to man and have large urban populations; (4) Species which are considered endangered or which have an Unfavourable conservation status; (5) Introduced species and comparisons between “resident” and introduced species; (6) “African” species, genera, families and orders; (7) Species which breed both in the Afrotropics and the Palearctic; (8) Palearctic migrants; and (9) Intra-African migrants. 
SPECIES WHICH HAVE REPUTATIONS AS AGRICULTURAL PESTS 
Food production and food security are important national objectives. Birds are frequently accused of reducing agricultural productivity. Bird ringing can make a key contribution to an understanding of the population dynamics of potential bird pests. The following are some of the species that are regarded as agricultural pests in at least one region of southern Africa: Egyptian Goose Alopochen aegyptiacus, Spur-winged Goose Plectropterus gambensis, Blue Crane Anthropoides paradisea, Laughing Dove Streptopelia senegalensis, Cape Turtle Dove S. capicola, mousebirds Colius spp., bulbuls Pycnonotus spp., Common Starling Sturnus vulgaris, Red-winged Starling Onychognathus morio, Common Myna Acridotheres tristis, Cape White-eye Zosterops pallidus, House Sparrow Passer domesticus, Cape Sparrow P. melanurus, weavers Ploceus spp., Redbilled Quelea Quelea quelea, and bishops and widows Euplectes spp. Most of these species have reputations either as frugivores in orchards or granivores in cereal crops. It is important to gather data on these species both in regions where they are regarded as pests and where they are not. This will enable comparisons of population dynamics to be made. 
In view of the impact of Red-billed Queleas on grain crops, and the impact of control operations on non- target species, an understanding of the movements and survival of the Red-billed Quelea is of particular importance, both for food security and for bird species conservation (Bruggers & Elliott 1989; Mundy & Jarvis 1989). Jones (1989a) discussed the movements of Red-billed Quelea, based on ring recoveries. His main difficulty was that sample sizes were regrettably small, because so few quelea were properly aged when ringed. This is either because adults and juveniles were not reliably separated or because they could not be distinguished after the post-juvenile moult. Likewise, Jones (1989b) could not interpret quelea survival rates because ringing was undertaken during a period of “control”, and there was no control period with which to make comparisons. Once a satisfactory ageing guide is devised, SAFRING considers the Red- billed Quelea to be a particularly important target species for ringers. 
There is need for ringers to work in co-operation with bird control programmes, e.g. the Western Cape Nature Conservation programme of supplying mist-nets to farmers to control problem species (Jarvis & Hel 1989, see also Fraser et al. 1990). One of the key questions for bird control programmes is How quickly is a local reduction in the numbers of a species made good by immigration of “surplus” individuals from surrounding areas? The general consensus from the northern temperate regions is that local reductions have only short-term effectiveness, and a similar judgement appears to be appropriate for the attempts at controlling Red-billed Quelea throughout Africa. However, qualitative opinion suggests that the mist netting programme in the Western Cape is effective at reducing bird numbers in small areas for several seasons, and this needs to be investigated further. 
Raptors, and especially the large eagles, are still regarded as vermin by some farmers, and even vultures are both deliberately and accidentally poisoned. Cormorants, herons and sometimes kingfishers are considered to be pests at freshwater aquaculture, coming into conflict with fish farmers and trout fishermen. 
GAMEBIRD SPECIES 
A large proportion of the professional ringing effort in the United States is directed at ducks, and most of this is financed by hunters. The hunters also even finance the statisticians who develop the methods to analyse the resulting masses of data and who have produced some of the most widely used models for estimating survival rates from ring recovery data (Brownie et al. 1985). 
Clancey (1967), in his monograph describing the biology of gamebirds, classified 39 southern African species as gamebirds and a further 16 as “quasi-gamebirds”. Some of his game-bird species would now be regarded as species with an unfavourable conservation status. Clancey’s “true game- birds” included all the members of the families Phasianidae (francolins and quail), Numididae (guineafowl) and Pteroclidae (sandgrouse), while the Anatidae (ducks and geese) were “plain gamebirds”. His “quasi-gamebirds” included the Turnicidae (buttonquails), Otididae (bustards and korhaans), Painted Snipe Rostratula benghalensis, African Snipe Gallinago nigripens, Great Snipe G. media, and the Green Pigeon Treron australis. 
Clancey (1967) noted that most of the true gamebirds had even then undergone both range contractions and population declines, but considered that the collective effects of the various manifestations of habitat destruction (urban and industrial development, agriculture through overgrazing and monoculture, veld-burning, afforestation, etc) had had a greater impact than hunting. It is probably with these terrestrial gamebirds that SAFRING ringers can play a role, helping to set hunting seasons and bag limits intelligently in relation to breeding seasons, breeding success, survival and movements. 
The ringing of ducks and geese is traditionally beyond the scope of most amateur ringers, but we note that The Wildfowl and Wetland Trust in the United Kingdom is currently encouraging ringers to ring these species, because they have realized that is is important to achieve a dispersed ringing effort, rather than having most ringing conducted at a small number of “professional” sites. A fisherman (and amateur ringer) on Lake Sempach in Switzerland developed a trap (baited with frozen fish), and has ringed l000s of ducks, with impressive results (Hofer & Marti 1988). This shows it can be done! 
SPECIES WHICH HAVE ADAPTED TO MAN AND HAVE LARGE URBAN POPULATIONS 
There is a Dutch Ph.D. thesis (Heij 1985) that opens: An ornithologist who gets interested in the ecology of a common bird like the House Sparrow Passer domesticus discovers that – certainly in The Netherlands – little is known about this subject. Especially about its life in town little is known. In our study we made a comparative study of populations of this species in an urban area and in a rural one. We studied population composition, survival and mortality, population regulation and survival strategy. Thus we tried to answer the question in what environments the House Sparrow is most successful and if urban populations need immigration. It is inevitable that ringing was a key tool for Heij’s study. As for the House Sparrow in The Netherlands, so for this species in South Africa, and also for other species that have adopted suburban lifestyles: Cape Sparrow, some doves and pigeons (Columbidae), some starlings (Sturnidae), Olive Thrush Turdus olivaceus and Cape White-eye. 
SPECIES WHICH ARE CONSIDERED IENDANGERED OR WHICH HAVE AN UNFAVOURABLE CONSERVATION STATUS 
There is, to date, incomplete understanding of the differences between the demographic parameters of endangered species and species with stable populations (and also species with explosive populations, i.e. pest species). Clearly, care is needed when doing research on endangered species in that the disturbance caused by the research does not become a further factor accelerating the decline. This applies also to ringing projects conducted on endangered species, which must, above all, be done with circumspection and careful planning to limit disturbance and to maximize gain of information. 
INTRODUCED SPECIES AND COMPARISONS BETWEEN “RESIDENT” AND INTRODUCED SPECIES 
The House Sparrow, Common Starling and Common Myna provide opportunities to compare species about a century after introduction with their conspecifics back home! Has the timing of breeding and moult switched through exactly six months, or are there more subtle changes? SAFRING will attempt to put any southern African ringer in contact with a ringer studying the same species in their natural range. The Chaffinch Fringilla coelebs on the Cape Peninsula remains a remarkable example of an introduced species which has neither flourished nor gone extinct! Why? How do House Sparrows and Cape Sparrows co-exist? What impact do Common Starlings and Common Mynas have on other species? How do the demographic parameters of introduced and resident species compare? 
“AFRICAN” SPECIES, GENERA, FAMILIES AND ORDERS 
Many of the species endemic to Africa are very different to those occurring where the great majority of the world’s ornithologists are centred, in Europe and North America. We have an opportunity to extend the boundaries of the jigsaw puzzle of biodiversity, not just filling in gaps. The mousebirds (Coliiformes) are an order endemic to Africa. The Austrian ornithologist Herbert Schifter has devoted much of his life to researching these species (see Schifter 1994 and references therein), but he would be the first to say that a lot of basic natural history is unknown. 

Three of the six mousebird species occur in southern Africa. The loeries (Musophagidae) are the only family of the order Musophagiformes; of 22 species, four occur in southern Africa, For completeness sake, we note that the Struthioformes are an order endemic to Africa, but ringers will be relieved to know that SAFRING does not have a ring size appropriate for Ostriches Struthio camelus. Families and subfamilies endemic to Africa, with representatives in southern Africa (Brown et al. 1982; Maclean 1990), include Hamerkop Scopus umbretta, Secretary Bird Sagitiarzus serpentarius, guineafowls (Numididae), wood-hoopoes (Phoeniculidae), African barbets (Lybiidae), bush-shrikes and tchagras (Malaconotidae), helmet-shrikes (Prionopidae), sugarbirds (Promeropidae), oxpeckers (Buphagidae), buffalo weavers (Bubalornis sp.), and parasitic weavers (Viduidae). Some families that have the majority of their species in Africa and which are well-represented in southern Africa are: bustards (Otidae), pratincoles and coursers (Glareolidae), honeyguides (Indicatoridae), larks (Alaudidae), shrikes (Laniidae), waxbills (Estrildidae), weavers and sparrows (Ploceidae) (Moreau 1966). Honeyguides (all but two species in this family are African) are unusual in many obvious ways, and much of the literature reports new brood hosts, range expansions, and the controversy over their “guiding” behaviour and cerophagy (eating wax) has regular outbreaks (e.g. Brooke 1995)! But, apart from a note on the Lesser Honeyguide Indicator minor (Underhill et at. 1995), there are few data on their movements, their sexual dimorphism or their moult (beware, they only have nine primaries (Stresemann & Stephan 1968), the only bird family that does not have 10 or 11 even all the passerines have 10, with the outermost either reduced or vestigial). Within some families there are genera that are almost exclusively African (see Table 4.6 of Maclean 1990). For example, there are eight species in the genus Batis of which five occur in southern Africa. All the species endemic to southern Africa are entirely our responsibility. It is likely that many of them have life histories ranging between unusual and unique. If we fail to study them, their only chance is through expeditions of visiting scientists. 
SPECIES WHICH BREED BOTH IN THE AFROTROPICS AND THE PALEARCTIC 
For these species there is an opportunity to link up with ringing groups and researchers elsewhere, especially in Europe, and to do collaborative studies. Alternatively, one can make comparisons with published studies on these species. Some examples of such species are listed, but there are many others. The “Rock Kestrel” is a subspecies of the “Common Kestrel” Falco tinnunculus of Europe. This species has been extensively studied in The Netherlands, by Professor Serge Daan and his students at the University of Groningen (e.g. Masman et at. 1988). Anthony van Zyl has done comparative studies in South Africa (van Zyl 1993). Key aspects of the kestrel research, both in The Netherlands and South Africa, involved observations of individually marked colour-ringed birds. The Stonechat Saxicola torquata breeds in Asia, Europe and Africa from the Siberian taiga at 70°N to the Western Cape’s fynbos at 35° S. 26 subspecies are recognized (Howard & Moore 1991)! Gwinner (1991) concludes a paper on a comparison of caged and captive bred Stonechats of two subspecies, rubicula of western Europe and axillaris of Kenya, by noting that “it is not clear to what extent the subspecies differences found [in this paper] in the caged Stonechats reflect corresponding differences in the molting patterns of free-living conspecifics.” Here is an open invitation for ringers to get to grips with an interesting species. A few overwhelmingly Palearctic species breed sparsely but regularly in southern Africa: for example, the White Stork Ciconia ciconia (Martin et at. 1962), Booted Eagle Hieraaetus pennatus (Brooke et at. 1980), and European Bee-eater Merops apiaster (Brooke & Herroelen 1988; Underhill 1990). 
PALEARCTIC MIGRANTS 
For most Palearctic migrants reaching southern Africa, knowledge of the provenance of the birds reaching southern Africa is poor. For example, the first recovery of a Whimbrel Numenius phaeopus from the northern hemisphere was made in 1991 (Oatley 1992a). Berthold (1991) in a highly speculative paper, has suggested that, in central Europe, resident species will be favoured at the expense of long- distance migrants, because warmer winters would reduce mortality of residents at the critical stage in the annual cycle, and warmer springs would enable residents to occupy all the best breeding territories before the long-distance migrants return to the breeding grounds. Southern Africa is at the extremity of the migration routes of many Palearctic migrants. We have the key opportunity to assess the effects of climate change on the migration patterns of these species. It is therefore likely that the ringing of migrants is going to be an important ringing project in coming years. Projects that assess the relative abundance of resident species and Palearctic and intra-African migrants need to be designed (e.g. Herremans 1993). We will need to ring many thousands of migrants to generate enough recoveries to assess whether patterns of migration route and breeding origins are changing. 
The European Swallow is the most ringed species in southern Africa, 170 000 ringed have generated more than 700 recoveries. This is one of the few species for which we already have a sufficiently large body of data to act as a baseline against which to measure future change. In addition, large numbers of European Swallows are being ringed in the breeding areas because the European Union of Ringing Schemes (EURING) adopted a research programme for swallows in Europe starting in 1995 (F. Spina pers. comm.), and even ringers in China are being encouraged to ring swallows (P. Berthold pers. comm.). The EURING project is motivated by the fact that swallows are declining in many parts of Europe. It considers many aspects of swallow biology, including dispersal from natal site to breeding site, the effect of varying agricultural practices on breeding productivity, and an understanding of the linkages between breeding areas and non-breeding areas. 

INTRA-AFRICAN MIGRANTS 
There are about 70 species that may be classified as having regular movements between southern Africa and central Africa. Intra-African migration was reviewed by Benson (1982). Most species breed within southern Africa during the austral summer and migrate closer to the equator for winter, but five species, Abdim’s Stork Ciconia abdimii, Sooty Falcon Falco concolor, Crab Plover Dromas ardeola, Dusky Lark Pinarocorys, nigricans breed north of the equator and migrate (in part) to southern Africa for their non-breeding seasons. Of the species breeding in southern Africa, the best-represented families are the cuckoos (Cuculidae) and swallows (Hirundidae). The Mascarene Martin Phedina borbonica is an east- west migrant breeding in Madagascar, and moving to the African mainland. We still do not have good ideas of movement patterns of most of these intra-African migrants. A group of species has been inferred from presence/absence information to migrate along the east coast littoral of southern Africa (e.g. Berruti et al. 1994). The Paradise Flycatcher Terpsiphone viridis is probably the best known example, but there are no recoveries. The Paradise Flycatcher has 10 subspecies which breed from the southwestern Cape Province and Senegal to Arabia (Howard & Moore 1991); only the southern populations are migratory. 
Another common migration pattern, especially along the Drakensberg escarpment, is altitudinal migration, reviewed by Oatley (1975). Little is known through ring recoveries, and altitudinal migration is mostly inferred through seasonal presence and absence. Thus the Cape Robin-Chat Cossypha caffra was shown to be an altitudinal migrant in KwaZulu-Natal through atlas data (Cyrus 1989), but there are no ring recoveries to link particular breeding and non-breeding areas. 
More complex migratory patterns are suspected for some species, based on circumstantial evidence. For example, Yellowbilled Kites Milvus parasiticus and Grey-hooded Kingfishers Halcyon leucocephala breed in the southern tropics in early spring, are then thought to move south to arrive in the more arid regions during their wettest period in midsummer, and then move north to the equatorial belt (Aspinwall 1982, 1984; Herremans 1994; Herremans & Herremans-Tonnoeyr 1994). 
Priority species 
SAFRING has chosen two species for special focus until the year 2000, the Redbilled Quelea and the European Swallow. The Redbilled Quelea is a major pest species, and control operations on queleas are known to have significant impacts on other species, mainly waterbirds and terrestrial scavengers. Improved control measures require a better understanding of quelea biology. Ringing can provide insights into movements and survival. 
The European Swallow is the focus of a EURING project. We can complement that project by ringing this species while it is in southern Africa. Because of increasing ringing effort in Europe, the probability of retrapping birds in southern Africa that were ringed there is larger than it has been in recent years. Studies of breeding swallows will generate retraps of southern-African ringed swallows on their nests in Europe, and possibly even in Asia. 
The selection of the Redbilled Quelea and European Swallow as key species for ringers does not imply that SAFRING will discourage the ringing of other species. SAFRING will continue to support the ringing of all species, including those not covered in any of the categories listed above. However, SAFRING will only encourage sponsors to provide financial assistance to ringers whose choice of species falls into one of the above categories. For the Redbilled Quelea and European Swallow, SAFRING will itself endeavour to find sponsorship for the ringing of these two species. 

What questions should we ask? 
Having prioritized the species that form the rows of our matrix, we now consider the columns, the questions that can be asked of each species. 
LIFE HISTORY PARAMETERS 

Brown et al. (1982), in their essay entitled Some Possibilities for Research on birds in Africa, made a list of research projects “for those in a position to undertake long-term research” which they considered of importance. One of these was the study of individually marked populations, with the objective of determining population dynamics. Perrins (1991, pp. 204–205) stated, “We badly need more detailed demographic studies, on both common and rare species ... we have too few data to suggest effective conservation strategies,” and pointed out that the most fragile part of the life cycle was of the survival of young birds between the time of fledging and becoming established in the breeding population. 
Some of the demographic questions which could be tackled by ringers are listed below. 
How many broods per year does a pair of a species have? The average number of broods per year, excluding replacement broods, is a critical term in population models, in the sense that outputs from such models are very sensitive to small changes in this parameter. 
How long do fledglings remain with their parents? What are the proportions of first-year and pre-breeding birds in an area? How far from their natal locality do fledglings ultimately settle to breed? Is the species a cooperative breeder? What is the age at first breeding, and what is the probability of survival to that age? All these questions involve the ringing of nestlings. Along with breeding productivity, the probability of survival to breeding age is one of the critical key parameters in population modelling. It is also one of the most difficulty parameters to acquire large enough samples to be able to estimate precisely. 
Is there a population of non-breeding “floaters”? How large is it and of what age categories is it composed? What is the sex ratio of the floaters? How does this proportion vary from year to year? 
What are the annual survival probabilities of adults, and how do they vary with age? Are there differences in survival probabilities between males and females? This can be done from ringing and waiting for recoveries, but this is a slow process, taking up to decades, especially in southern Africa, with its many long-lived species and low recovery rates. A more rapid method is through a capture-recapture program, whereby first estimates of annual survival rates can be obtained after two years of ringing, and quite reliable estimates for many species after four or five years. 
How does breeding success vary with age? This involves disciplined searching for nests of ringed birds on an annual basis! 
What is the lifetime reproductive success of the species? Most studies have been conducted in the north temperate zones, there is not a single published study of an African bird species (Clutton-Brock 1988; Newton 1989). Piper’s (1989) study of the Longtailed Wagtail Motacilla clara in the Palmiet River, KwaZulu-Natal, promises to be the first such project. Youngish ringers with considerable determination and stamina are needed for lifetime reproductive success projects. They also need to be reasonably confident that they will be in the same place for a few decades! Annual fieldwork involves finding all the nests of the marked population, ringing (and probably colour ringing) all adults that nest within the study area, ringing all fledglings, and generally keeping very close track of all marked birds, with dedicated record-keeping. Ultimately, family trees for all the individual birds in the study area are built up. 

DISPERSAL 
Dispersal, narrowly defined, considers the. relationship between the site of birth and the site of first breeding, natal dispersal (van Noordwijk 1993). Breeding dispersal refers to the relationship between successive breeding sites. A broader definition of dispersal includes processes such as the movement away from roosting sites or breeding sites such dispersal should perhaps be called diffusion. An understanding of the processes of dispersal, especially natal dispersal, has been identified by as a key area in which our knowledge is inadequate to produce adequate conservation management plans. Howe et al. (1991) produced mathematical models of populations with sources and sinks with demographic parameters such as adult and juvenile survival rates, reproductive success and natal dispersal rates. The last of these turned out to be critical in determining whether populations persisted or became extinct. A simple natal dispersal parameter is the median distance between a bird’s place of birth and place of first breeding. 
The ringing of nestlings is an obvious component of any method for estimating this natal dispersal. However, the ringing of nestlings can be hazardous to the birds. If it is done too late, the nestlings may “explode” from the nest, and the survival probability of the chicks reduced. On the other hand, it cannot be done until the legs are fairly well developed. For many altricial species, there may be a window” of only a few days during which the chicks can safely be ringed. Studies in Europe have demonstrated that, if ringing is done in this period, the risks to the chicks can be reduced to low levels (Kania 1992). Because of the importance of such studies in bird conservation, ringers in southern Africa are encouraged to experiment with the ringing of nestlings, to make use of the experience in Europe, and to report their recommendations for the age range in which risks to nestlings of a particular species are minimized (e.g. Earle 1976). 
However, simply ringing nestlings and waiting for recoveries is not sufficient to estimate dispersal rates. Clobert & Lebreton (1991) considered that models incorporating time between ringing and recovery (as developed by Manly 1977) together with the use of live recapture data with careful planning are also needed. They also make the important point that planning can increase the value of ringing (and retrap) data. A bird ring only provides useful information if its bearer is observed at least twice. Thus organised efforts should be made to obtain repeated observations of ringed birds, not just at the original ringing site, but at appropriate distances from the ringing site. The spatial structure of a study would ideally be on a rectangular grid, but fragmentation of habitat might make this impossible. 
To measure dispersal, as narrowly defined above, it is necessary not only to ring nestlings, but later to retrap them as adults at their nests. In the southern African context, there are few guidelines for minimizing the risks of catching adult birds at their nests. Kania (1989, reviewed by Oatley 1992b) summarized his experience of capturing Great Tits Parus major at their nests in Poland in relation to variables such as sex, stage of development of eggs or nestlings, weather and time of day. A compendium of European experience of trapping adult passerines at or near their nests showed that, as a broad guideline (with many exceptions), it was safest to trap adults during the middle third of the nestling period (Kania 1992). Bradley (1993) showed that Greater Striped Swallows Hirundo cucliata could be caught at their nests at night with no risk of desertion. Further studies along these lines in southern Africa would be valuable. The concept that there are “sources” and “sinks” for bird populations leads to the questions: In what environment is the species most successful, and why? Are populations in poorer quality environments sustained by immigration from high quality areas? This need not require study areas far apart. Heij’s (1985) doctoral study on House Sparrows, referred to earlier, was made at localities in the centre of Rotterdam, along a transect through the suburbs of five sites within 5 km of each other, and a rural site about 20 kin distant. 
MOULT, MASS AND BIOMETRIC STUDI ES 
While the bird is in the hand, bird ringers have the opportunity to collect further data. Traditionally, ringers measure one or more of wing-, bill- and tail-length, and record the mass and primary moult score. There are vast volumes of such data in ringers’ notebooks, most of it unanalysed and unpublished, and this apparently pointless amassing of data is one of the criticisms that can be levelled against ringers. A major concern of SAFRING is to devise systems whereby ringers will be able to pool their biometric and moult data, so that analyses on a southern African scale can be undertaken. Such data have considerable potential for understanding the biology of species and the development of conservation management plans for them. It is for this reason that the SAFRING computer programme to capture the “primary” ringing data will also be able to handle biometric, mass and primary moult data. 
Moult 
Craig (1983) reviewed moult in southern African passerines, He found published information on only 114 of 398 passerine species occurring in southern Africa; data for 16 of the 114 species related only to populations in Europe. The position has not improved much during the past 25 years, and Craig’s paper still provides the key introduction to this field, and contains valuable suggestions for further studies, some of which are listed here. Along with breeding and, for some species, migration, moult is an energy- demanding component of the annual cycle of birds, and its timing can give clues about when stress periods occur during the year (Kjellén 1994). For reasons touched on below, patterns of moult in southern Africa are likely to be more complex than in the north temperate zones, and this complexity is likely to be valuable in throwing light on evolutionary issues relating to moult. Some of the questions that ringers can aim to answer are: 
What is the timing of moult of a species? Does it vary between males and females, adults and juveniles? Does the overall timing differ between years? The statistical methods of Underhill & Zucchini (1988) and Underhill et al. (1990) provide a way to estimate the parameters related to the timing of moult when data are available, one point per bird, with observations spread throughout the period of moult. 
How does the timing of moult relate to the annual cycle of the species, along with breeding and, possibly migration? By collecting suitable covariates (timing and amount of rainfall, temperature, breeding seasonality) it might be possible to answer the more difficult question Why do birds moult at different times in successive years? And what factors account for the inter-year differences in timing of moult? 
How do rates of moults for a species vary within a year? Do birds that start moult later in the season moult faster? To answer these questions, it is necessary to retrap individual birds during the same moult cycle, in order to estimate variability in moult rate (Norman 1990). 
How does the timing of moult by an individual bird differ between years? Southern African passerines tend to be longer lived than their north temperate counterparts, and the opportunity to retrap individual birds during moult in successive years is considerably greater. 
What factors determine moult interruption? Possible factors include food stress, or a need to migrate or undertake a nomadic movement. 
What is the timing of moult by juveniles, how does it relate to their age? How many years does it take before their moult timing merges with that of adults? To do this, birds need to be ringed as nestlings and fledglings, and repeatedly retrapped over a period of years. 
Answers to these questions can be used in reverse to provide ageing guides for juvenile birds based on their moult patterns. The book by Jenni & Winkler (1994) provides insights into what can be achieved and discovered through intensive moult studies. Through careful recording of the state of moult in all the feather tracts of the wing, they have devised ageing guidelines for European passerines at a unprecedented level of sophistication. The moult card devised by L. Jenni facilitates the recording of moult (Fig. 1). 
What is the extent of moult by juveniles? Jenni & Winkler (1994) summarized in detail what is known for the juveniles of many European passerines, and their book can be used as a model for studies in this area. For most of the species considered by Craig (1983), he noted whether there was a complete or partial post-juvenile moult. Herremans (1995) illustrated how features from a partial moult may be used for ageing a sample of southern African birds. 
How much (and why) does the timing of moult by males and females differ? This might be related to differentiation in the amount of parental care given by each parent (before moult), or to the need for one sex to make an early return to the breeding grounds (after moult). 
What is the relationship between moult and breeding in southern Africa, and what is the extent of overlap? In the northern temperate climates, the moult and breeding generally show little inter-year variation in timing and are generally kept separate. In southern Africa, the timing of breeding is frequently associated with the occurrence of rain, both showing considerable inter-year variation. It has been suggested that the timing of moult shows greater between year consistency than shown by breeding (King 1973; Snow 1976) and this could be investigated by southern African ringers. 
How frequently and why do birds suspend moult? This might be related to food-shortage or the onset of cold weather. In the arid western half of southern Africa, moult may be suspended by the unpredictable occurrence of good rains moult is suspended so that breeding can commence. 

In which species do individual adults regularly undergo a second primary moult each year? Craig (1983, Appendix 3) contains a list of species which were claimed by Verheyen (1953) to have two complete moults per year at Upemba National Park in Zaire. Many of these species occur in southern Africa. Craig commented that Verheyen probably did not appreciate how protracted moult seasons could be in tropical birds; because he was working from museum specimens he had no direct evidence that the same individual birds did in fact moult twice a year. 
Mass and biometrics 
Studies of mass and biometrics are useful in determining the provenance of migrants (e.g. Waitner 1985, Summers et al. 1988). However, measurements taken from live birds are sometimes not comparable with those from museum specimens, because of shrinkage (Summers 1976; Jenni & Winkler 1989). 
Some questions of interest are: 
How and why does the mass of birds vary on a daily, seasonal, annual time-scale, and regionally? Jones (1987) showed that Sand Martins Riparia riparia breeding in Britain were smaller and lighter immediately after a drought in their non-breeding area in the Sahel. 

Some of the predictions made about mean body-mass by Lima (1986) should be within the scope of ringers to test. (1) Body mass should increase as the frequency or severity of stress, such as freezing weather or snowcover, increases, or even when there is a greater probability of stress. This mass increase is an insurance policy against times when birds cannot feed, (2) Mass should decrease with increased risk of predation, because fat birds are more vulnerable to predators. (3) Mass should increase as ambient, especially night-time, temperatures decrease, because more reserves are needed to survive through colder nights. (4) Mass should increase as food abundance increases because it is advantageous for a bird to create a reserve when it is able to do so. One hypothesis, based on (4) above, is that European Swallows might weigh less when they come to roost after a day on which the southeaster has raged through the Western Cape than after a calm day. 
However, Lima’s (1986) predictions were based on the assumptions intrinsic in a north temperate worldview of ecology. We may anticipate some differences in Africa. For example, robins reach their peak mass during moult. Why? 
There are little data on pre-migratory fattening on passerine migrants in Africa, or on the sites used to achieve this (Lövei 1989). Such information is of conservation significance. 
What is the relationship between mass and moult in southern African birds? Do birds lose (or gain) mass during the moult period? This helps to evaluate whether moult is a stressful period in the bird’s annual cycle. 
How rapidly do birds lose mass after they have been trapped? Wader ringers, especially those who use cannon nets to trap large numbers of birds simultaneously, may take several hours to process a catch and are acutely aware that there is a slow but steady loss of weight during the period in captivity (Wilson & Davidson 1982). Ringers engaged on research related to mass need to be aware of this problem. Either they should weigh birds as soon as possible after capture, or conduct experiments to determine appropriate correction factors to be added to observed masses after different periods in captivity in order to estimate mass at time of capture. 
TESTING “FLUCTUATING ASYMMETRY” 
Fluctuating asymmetries are small deviations from perfect symmetry in traits which ought to be identical on both sides of the body (e.g. Van Valen 1962). Asymmetry is said to be “fluctuating” if the mean difference between the measurement of the left and right trait is zero. In birds with elongated tails, fluctuating asymmetry is most easily measured as differences between the lengths of the two longest tail feathers – in species with forked tails, such as the European Swallow, these are the outermost pair of tail feathers, whereas in other long- tailed species such as the Cape Sugarbird Promerops cafer or Long-tailed Widow Euplectes progne, it is the central pair of tail feathers that are the longest. In other bird species, fluctuating asymmetry can be measured in the primary feathers of the left and right wings, or in the lengths of sexual display adornments, such as the feather tufts of many sunbird species. Fluctuating asymmetries have been shown to be caused, at least in part, by nutritional stress (Swaddle & Witter 1994), so that the most symmetric individuals ought also to be those of highest “quality”. Female birds have been shown to use symmetry as the criterion of partner preference (e.g. Swaddle & Cuthill 1994). 
Ringers have the opportunity to engage in long-term studies of fluctuating asymmetries in free-living birds, and to answer questions such as Do the fluctuating asymmetries of individual birds persist from year to year? and Are there relationships between the extent of fluctuating asymmetry and survival rates? 
Evans (1991) showed that differences in tail-length of Scarlet-tufted Malachite Sunbirds Nectarinia johnstoni in Kenya between two years were related to weather conditions. His study could be repeated (and improved upon) using one of the many southern African species with long tails thought to be important in mate selection. The fieldwork protocol of Evans (1991) is well within the abilities of a committed ringer. 
AGEING AND SEXING GUIDES 
A critical component of developing ageing techniques is to ring birds of known age, which amounts to ringing nestlings, fledglings and juveniles in order to determine ageing criteria. A list of the ageing and sexing guides published in Safring News is provided by Underhill (1994a). 
SKULL PNEUMATIZATION STUDIES 
Skull pneumatization (sometimes inaccurately described as ossification) is the process whereby airfilled cavities develop in the roof of the skull of birds in their first months of life (Disney 1980; Svensson 1992; Baker 1993; Jenni & Winkler 1994; Bairlein 1994). It is therefore a valuable technique in determining the age of young birds. 

For some European species, the rate of skull pneumatization has been determined, and many first-year birds may be aged to within a month while they are within their first six to eight months. Studies of skull pneumatization in Africa are by Ward (1973), Jackson (1973), Disney (1980) and Da Camara-Smeets (1981). 
The procedure cannot easily be learnt from a book, and demonstration is the almost essential. Examining the skull through the translucent skin of the scalp needs to be done with great care. The best description is probably that of Jenni & Winkler (1994) who provided a series of diagrams which illustrate the stages of development of skull pneumatization. 
MIGRATION AND MOVEMENT 
As pointed out in the sections on Palearctic and intra-African migrants, the questions, Where do they breed? or Where do they spend the non- breeding season?, are not well known for most migrant species. 
There are many other questions that can be asked in relation to migration, and to which ringing and the collection of data from the bird in the hand can help provide answers: How does timing of migration relate to timing of moult? What is the pattern of mass change, especially while preparing for migration? Are there differences in timing of migration, moult and mass change between males and females, or between adults and juveniles? 
Other questions about migration that will require intensive, detailed and collaborative studies include: What are the costs of migration? How and where are populations of migrants regulated: on the breeding grounds, while migrating or on the non-breeding areas? 
When migrants arrive, especially on their first migration, they may be faced both by a lack of known food resources and by a range of species that occupy the same niche. How does a migrant forage in unfamiliar habitats? How do migrants interact with resident species? Is there competition between them? (Bruderer 1994). Observations of individually marked birds can help provide answers. How do migrants cope with dramatically different environmental conditions (e.g. droughts and floods) between one year and the next? 
FRAGMENTATION OF LANDSCAPES 
Fragmentation is very much an “in” subject these days. The most striking aspect when looking down at the earth’s surface from the standard jet altitude of 10 km is the way in which most landscapes are plotted and pieced. In many parts of southern Africa, natural vegetation which was once more or less continuous is maintained only as a series of scattered islands, frequently on koppies which are saved only because they are too steep to plough. In large cities, the habitat islands may consist of parks and river courses in a sea of suburbanization. 
The questions to be asked include those that are important for measuring gene flow between fragmented populations: To what extent do species move around between these habitat islands? At what distance apart, does interchange become unusual? 
Other questions relate to the size and shape of the habitat fragments. How large must an island be for species to remain resident and breed, and to maintain a viable population? In the design of nature reserves, and in town planning, habitat. corridors and green- belts are thought to play an important role in facilitating interchange between islands. How much movement takes place along a corridor/greenbelt? 
CHANGES IN MOVEMENT PATTERNS INDUCED BY GLOBAL WARMING, ESPECIALLY FOR MIGRANTS 
The paper by Berthold (1991) was mentioned above under Palearctic migrants. Some of the key questions arising are: How are the migration routes of long-distance migrants changing? and How is the relative abundance of migrants to residents varying? The first question requires patient, large- scale, ongoing ringing of migrants, with a resulting slow build-up of recoveries that will provide the answer. For some species, perhaps especially the warblers, the answer to the second question can be obtained through Measured Effort Sites, described below. 
MEASURED EFFORT SITES 
At a Measured Effort Site ringing is conducted at least monthly. Although the catch effort might not be kept constant, the number of nets and the number of hours the nets are open is measured (Underhill & Oatley 1989). This regular ringing at a single site enables us to quantify annual and seasonal fluctuations in numbers, and short-term responses to food supply, especially fruit and nectar: What are the regular annual fluctuations in numbers of birds of a species at a site? How much variation occurs from the regular pattern? Also the proportion of first-year birds at the netting site at the end of the breeding season can be estimated: What is the annual breeding productivity? How much does it vary from year to year? 
If a Measured Effort Site is operated for a series of years, it is possible to answer the questions: Are there trends in population sizes for a species? Are there changes in relative composition of species? A by-product of ongoing Measured Effort Sites is the collection of sufficient amounts of retrap information to enable the estimation of survival rates. 
Relevant references about Measured Effort Sites are Rowan (1964), Ward (1971), Underhill & Oatley (1989), Underhill & Underhill (1990). 
NETWORKS OF RINGING STATIONS 
A network of ringing sites appropriate distances apart can help to quantify dispersal (see above). Such a study involves a commitment by a group of ringers to operate a series of sites within a geographical area. For example, in the Western Cape a pattern of sites would almost certainly produce quantifiable rates of dispersal of Cape Weavers Ploceus capensis (Fraser et al. 1990, Underhill et al. 1991). At one stage during the 1994, Sam de Beer was leading a group of ringers centred on Potchefstroom who were operating 24 sites in North West Province. 
STUDIES INVOLVING COLOUR-RINGING AND OTHER MARKING METHODS 
Colour-ringing is given a section of its own in this review not because it has merit in its own right, but because of its importance as a tool in many studies, and because there are several special considerations common to such studies. 
Metal leg rings are undoubtedly the safest bird-marking technique. Any other kind of ring or mark tends to increase the risk to the bird, and a safety-benefit analysis needs to be undertaken to assess this risk in relation to the information obtained (Furness 1992). 
All colour-marking projects need to be approved by the Ringing Coordinator at SAFRING. This is to avoid potential clashes of projects and the resulting confusion, rendering the data from both projects worthless. Many of the marking methods used in southern Africa additional to a metal ring were reviewed by Underhill (1994b). An important consideration in designing colour ringing studies is whether the legs are visible. Many species do not perch in convenient ways, and it is difficult to see if a bird has colour rings, and even more difficult to observe the colour combinations. For some species, a simple perch can obviate the difficulties of observing colour rings (Schultz 1979). 
Colour marking is of two broad types: projects in which birds are marked with individual combinations of colour rings; and projects in which cohorts of birds (from a site or a year) are collectively marked with the same combination. In both circumstances, follow up over and above retrapping is essential to make the exercise worthwhile. A team of observers needs to be recruited who will search for your colour-marked birds – experience demonstrates that you cannot rely on casual observations. For example, Fraser et al. (1989) found that although they publicised their project in their bird club newsletter and the local press, almost all resightings of colour-ringed birds were made by the ringers themselves. 
BLOOD AND FEATHER SAMPLES, AND USES FOR RINGING CASUALTIES 
Blood smears for haematozoa 
To make blood smears from a bird in the hand is fairly simple procedure that can be mastered by any ringer. Taking smears increases the amount of information collected per bird trapped (Earle 1993). When the host-parasite catalogue for the avian haematozoa of bird species of sub-Saharan Africa was compiled, 17000 blood smears from birds of this region were available (Bennett et al. 1992a). This catalogue was the first step towards the study of the haematozoa of African birds and no attempt was made to draw any conclusions from the data. The reasons for this were twofold: (i) a large number of parasites could only be identified to genus level as many new species discovered have not yet been described and (ii), more importantly, the sample sizes were small for many species of birds and samples were taken over large geographical and climatological areas, making comparisons difficult. 
Since the catalogue, a number of new species have been described (e.g. Bennett et at. 1992b, 1995; Earle et al. 1993) and a number of ringers have started making blood smears – in 1993 nearly 6 500 blood smears were made by SAFRING ringers (Earle & Bennett 1994), and by October 1994 the total had reached 20 000 (R.A. Earle pers. comm.). By making blood smears from birds which they handle, bird ringers can help to answer the following questions: 
Does the blood parasite status of a bird have any effect on the timing of migration of the bird? It has been shown (Valkjunas 1989; Earle 1993) that parasitized birds migrate later, and thus in less favourable conditions than unparasitized individuals, making it more likely that they will perish during migration, or find less favourable breeding (or non-breeding) sites. The parasite load of a migrant might be one of the key factors determining the timing of migration and the return rate, and no study of bird movements should ignore this factor. 
What is the role of blood parasites in the survival of individuals in a population 
By taking repeated smears of birds when they are recaptured, the parasite history can be followed and related to survival. 
Does the parasite load of an individual have an effect on moult or breeding? It has been suggested (e.g. Underhill et al. 1994) that endoparasites have a detrimental effect on the moult of birds. Can this be the case with blood parasites as well? Blood parasite/moult studies might give some clues to this. It was hypothesized by Hamilton & Zuk (1989) that females might select against less brightly coloured males because they are probably parasitized. Is this the case in the southern African situation? Parasite studies would answer these questions. 
Do certain species select a habitat on the basis of parasites and the occurrence of the vectors for these parasites? Some common bird species occur in a wide variety of habitats but their densities in these habitats, even over short distances, can be very different. Is this an effect of parasites, which might make living in certain habitats less desirable? For example, simulid flies breed alongside a fast-flowing streams. These flies are the vectors of blood parasites that affect several bird species, and birds that live close to such a stream might then have reduced survival and lower breeding productivity than birds living elsewhere. 
Blood samples for DNA analysis 
Avian blood contains DNA (mammalian blood does not). Techniques of blood sampling for DNA analysis purposes have been progressively simplified and a single drop of blood might be sufficient for researchers to conduct hundreds of experiments (Arctander 1988; Arctander & Fjelds 1994). Samples are stored in “buffers” which are stable for long periods even at room temperatures. The Zoological Museum, University of Copenhagen, Denmark, has developed a collection of blood samples and is willing to undertake curation, storage and registration of samples collected by ringers worldwide. This collection therefore provides a resource of readily available material which DNA specialists can use when they need it, instead of having the expense and aggravation of mounting expeditions and sometimes even collecting birds. It is possible for ringers to contribute to the “Copenhagen bloodbank”. 
An example of the kind of information that can be obtained from DNA studies is Baker (1992) who showed that Knots Calidris canutus had diverged from the sandpiper lineage between 4.6 and 6.1 million years ago, that there had been fragmentation into geographically separated populations during ice ages, and that the youngest subspecies last shared a common female ancestor about 30 000 years ago. Most of the blood samples for Baker’s study were collected during ringing. At a more esoteric level, a DNA analysis of blood from the only specimen of a new shrike from Somalia, the Bulo Burti Boubou Laniarus liberatus, demonstrated that is was indeed a new species (Smith et at. 1991). The type material for this species consists essentially of three drops of dried blood on a piece of paper kept in a deep freeze, two tubes of blood kept in a buffer and a few feathers mounted on cardboard. 
Feather samples for feather parasite analysis 
Dabert (1990), whose interests lay in waders, demonstrated that feather mites (Acarina) can be useful in confirming phylogenetic relationships. As far as we know, no southern African scientist has a specialist interest in feather mites; this provides a research opportunity, maybe at a museum. 
As an example of an intriguing project conducted on mistnetted birds, the feather lice (Mallophaga) of two American sparrows were compared; the species which moulted its body feathers twice a year had a lower rate of infestation by mites (Post & Enders 1970). 

Feather samples for trace element analysis 
The concept is that trace element concentrations differ regionally, and that these differences are incorporated into the tissue of the bird, providing a trace element fingerprint of origin. Similar technology has been used to identify the provenance of glass fragments (e.g. Peisach et al. 1985). The method can also be applied to feathers (Kelsail 1984), in which case the trace element fingerprint would indicate the locality where the bird was feeding when it moulted; birds with similar trace element concentrations would have moulted at the same locality. 
There has been limited exploitation of this method in bird studies, but Goede (1992) has made a study on Knots, uncovering as many new questions as solutions. It appears that birds preferentially excrete accumulations of mercury into the first few primaries to be moulted, and that other trace elements are acquired from the environment in which the bird has been feeding and or bathing. Another problem is that it is unknown how rapidly trace element signatures alter. Would all the Curlew Sandpipers Calidris ferruginea that moulted at Langebaan Lagoon have similar signatures, would they be different from ones that moulted at the Berg River estuary 30 km to the north, and would there be mega-differences between Curlew Sandpipers which moulted in South Africa and those that moulted in Australia? 
Ringing Casualties 
For ringers, the loss of a bird is a matter of considerable distress. In terms of the SAFRING code of ethics for bird ringers, the welfare of the bird is the top priority. Casualty rates should be less than a few birds in a thousand, and if the rate reaches even one per cent, the ringer should seriously consider what he/she is doing wrong. So the issue of how to dispose of a corpse should not arise very often. 
Ringers near a museum with an ornithological collection (Cape Town, Pretoria, Bloemfontein, Port Elizabeth, East London, Grahamstown, Durban, Windhoek, Bulawayo and Harare), could find out in advance if they want specimens. Museums do a minimum of collecting these days, and generally welcome the arrival of dead birds of species that might fill a gap in their collections, or be useful as exchange material with museums overseas. Scientists are occasionally in need of corpses to do body composition analyses, search for endoparasites, relative masses of primary feathers (Underhill & Joubert 1995), etc. It is up to scientists to make their needs known to the ringing community (but should bear in mind that the response rates will inevitably be low). But if a bird that is already dead can save one that is alive from being collected, it is worth the effort of getting it to the person who needs it.
The simplest approach to ringing Casualties is to freeze them as quickly as possible (wrapped up tight in a plastic bag) and to contact SAFRING to check if anyone can make use of the specimen. 
Priority questions 
For almost every species of bird in southern Africa, the most important question that can be answered through ringing is: What is the annual survival probability? A knowledge of survival rates is a key component of demographic models of bird populations. Studies of breeding success then help to determine whether a species’ productivity is adequate to sustain the population. 
All the questions listed above are important and relevant. SAFRING wishes to encourage ringers to plan and undertake their ringing with questions in mind. All ringing contributes to the global SAFRING project but we believe that the personal satisfaction of the individual ringer will be enhanced if he/she is making a contribution to our understanding of some aspect, however small, of the life history of some species. Safring News provides opportunities for ringers to report what they learn.
Figure 2. Body mass (g) of European Swallows captured in the vicinity of Maun, Botswana, and daily rainfall (mm) at Maun (from van den Brink et al. (1995)) 
Tailpiece to project choice 
The most valuable projects are likely to be those that do not only look at the birds, but relate the observations on the birds to other variables: habitat, temperature, weather, food availability, time of day, season of year, predators, distance to cover, blood parasites, and other factors. 
As an example, a ringer might decide to investigate how sunbirds utilize a small patch of plants that provide a nectar supply. How long does it take for the sunbirds to find the plants? How does the number of sunbirds vary in relation to nectar supply? Do the plants flower at the same time each year? How do the numbers of sun- birds vary between years? Measured effort ringing can provide an index of sunbird abundance, and counts of the numbers of flowerheads at different stages of development on a sample of plants can provide, maybe with the help of a botanist, an index of nectar abundance. Fig 2 represents another example. Van den Brink et al. (1995) showed how the body mass of European Swallows varied in relation to rainfall events. During a long dry spell starting from Christmas Day 1994, the mass of adult swallows steadily decreased from 20 g to 16 g, with juveniles showing an even larger decrease (Fig. 2). There was an alate emergence after a storm on 13 January; followed by a rapid increase in body mass. The increase was attributed not to a rapid gain in mass, but to an influx of heavier birds from elsewhere (van den Brink et al. 1995). 
Project design and execution 
The choice of a species to be studied and the choice of questions to attempt to answer might lead the ringer to a project such as: What is the timing of moult in the Red Bishop, and how does this vary between males and females, between adults and juveniles between years, and between ringing sites? Another ringer might like to ask: What criteria can be used to age the Cape White-eye? A ringer who has access to a large number of Greater Striped Swallow nests might ask: What is the between-year site fidelity of adults? Do juveniles return to breed in their natal area? How far do they disperse? At what age do they start to breed? 
With the study species and research questions chosen, it is necessary to start examining the logistic issues. The, new series of practical questions that need to be answered are: Are suitable ringing sites available? What techniques cam be used to trap the birds? The reviews of methods used worldwide (Bub 1991) and those used in southern Africa (Underhill 1994b) can be consulted. 
How many birds per year need to be trapped? Clearly, this depends on the study. For biometric, mass and moult studies, 100 birds per age and sex group per month seems to produce ample data for statistical analyses. This leads into the next question: 
How frequently are ringing sessions required? Ironically, ringing sessions need to be more frequent at the times of the year when the target species is more difficult to catch. Many, many good projects based on ringing are never completed because the sample size in the month in which trapping is most difficult is too small. Special effort, determination and perseverence are needed to fill the final critical gaps in the data relating to almost any research project. 
What observations need to be made on each bird? These depend on the questions being asked. Careful design of data collection forms can help to standardize the fieldwork. 
What other observations need to be made during each ringing session? Depending on the project, relevant variables might include temperature, wind, cloud, state of tide, flowering of plants, etc. 
How will the data be curated, analysed and the results written up for publication? 
How much will the project cost per year? If you want to request a grant to cover these costs, or to cover part of them, submit an application to the appropriate organisation. Send a covering letter and submitting the application as a document in its own right with a series of headings. Suggested contents and headings are: Name of project; Project leader and contact address and telephone/fax numbers, and other participants; Introduction, stating objectives of project, placing it in context and explaining why it is an important project to conduct; Planned programme of activities, stating what fieldwork and analysis you plan to do; Outputs, stating what you plan to produce in terms of papers and reports; Budget of expenditure, how much it will cost in total; Budget of income; making it clear how much you are requesting, and how much is coming from other sources (including your own bank account!). 
Some of the potential funding sources are: your local bird club or any other group with interests in environmental or conservation issues; the BirdLife South Africa Trust; the municipality or other appropriate branch of local government with jurisdiction over the area in which you plan to operate; the landowner, if the project is in his/her interests; businesses in your area; even your employer might be worth a try. If the project deals with a bird pest species, such as the Red-billed Quelea or Southern Red Bishop, you might be able to persuade the local farmers to take an interest. Try to draw in “new” funding, money that has not already been earmarked for environmental projects. 
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SOUTH AFRICAN BIRD RINGING UNIT 
Marking a bird with a ring makes it uniquely identifiable, and provides an effective way of linking,points in its life. The data resulting from bird ringing enable key demographic characteristics be quantified — estimates of survival rates, juvenile dispersal, recruitment into the breeding population are vital elements of un(lerstanding the population dynamics of birds, and of formulating strategies to conserve them. 
The South African Bird Ringing Unit (SAFRING) forms part of the Animal Demography Unit at the University of Cape Town. SAFRING provides ringing services throughout southern Africa, as far north as Malawi. Approximately 70 000 birds are marked :umually with SAFRING rings, generating over 500 recoveries of ringed birds per year. 
Afring News is the biannual journal of the South African Bird Ringing Unit. It publishes articles on ringing results, ageing and sexing guides, capture techniques, and the SAFRING annual report. It provides an outlet for ringing-related research papers. 
