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Abstract

The International Crane Foundation and Endangered Wildlife Trust, in collaboration with individuals and organizations throughout southern Africa, direct a comprehensive regional program to monitor the status of Wattled Cranes. This research has shown that Wattled Cranes are a flagship species for conserving wetland biodiversity and subsistence production systems that also depend on naturally functioning wetlands. Consequently the decline in Wattled Cranes throughout the region over the past two decades has implications for the status of wetlands and biodiversity, as well as for human welfare in southern Africa. The project aims to promote the wise management of wetland systems for the benefit of people and wildlife.
INTRODUCTION

The endangered Wattled Crane is endemic to Africa, and ranges across eleven countries from Ethiopia to South Africa. Wattled Cranes are the most wetland-dependent of Africa’s cranes, for both their feeding and breeding requirements (Burke, 1996). The majority of Wattled Cranes occur in the extensive floodplain systems of southern Africa’s large river basins (especially the Kafue, Okavango and Zambezi); they also use smaller upland wetlands (dambos) throughout their range especially in South Africa and Zimbabwe.

In the large floodplain systems, the breeding and feeding cycles of Wattled Cranes are linked to natural flood cycles of rivers. Wattled Crane pairs are ‘stimulated’ to nest as floodwaters begin receding after peak flooding. Nesting in shallow open water after the major flood rise and crest ensures that nests will be protected from predators and wildfires but will not be drowned by further rising floodwaters (Konrad, 1981). As floodwaters slowly recede, Wattled Cranes raise their single chick on the pulse of exposed plant and insect life. The natural cycle of flooding and drying also stimulates the production of underground tubers of the spike rush (Eleocharis spp.) and water lily (Nymphaea spp.). These tubers support vast numbers of feeding Wattled Cranes, ducks, and many other waterbirds (Beilfuss, 2000; Bento, 2002).
When the ancient flood cycles of river floodplains are altered by dams, diversions and other water development projects, Wattled Cranes are particularly vulnerable. Large dams on the Zambezi River, for example, have resulted in a vast reduction in suitable breeding and feeding grounds in the Zambezi Delta (Bento, 2002). Wattled Cranes occur only at the margin of the delta that receives runoff from the adjacent Cheringoma escarpment. This narrow fringe of wetlands receives floodwaters during the rainy season, and maintains high water table conditions during the dry season. Such conditions support large expanses of Eleocharis angulata, a species that produces underground tubers that are the major food source of Wattled Cranes. Across most of the delta, where hydrological conditions are unsuitable for tuber production due to the lack of regular Zambezi flooding over the past forty years, Wattled Cranes and many other waterbird species are absent (Beilfuss and Santos in review; Beilfuss et al., 2000; Bento 2002).

In Zambia, since the construction of Itezhitezhi Dam upstream of the Kafue Flats there has been a significant reduction in Wattled Crane nesting activity and feeding areas in the Flats relative to historical conditions. In past years of normal flooding conditions on the Kafue Flats, about 40% of Wattled Crane pairs attempt to breed, but when floods fail, only about 3% of all pairs breed (Douthwaite, 1974; Dodman 1996). When floods are absent, tuber productivity decreases, floodplain soils become impenetrable, and the feeding grounds are abandoned by Wattled Cranes and other species (M. Bokach, pers. comm.). 
As Wattled Cranes are affected by river regulation, so too are the farmers and fishermen who depend on the natural hydrological fluctuations in river-floodplains for their livelihoods.  In the Zambezi River Valley, large dams have caused great hardship for hundreds of thousands of Mozambican villagers whose livelihoods depend on the ebb and flow of the Zambezi River. Subsistence fishing, farming, and livestock grazing activities have collapsed with the loss of the annual flood. The productivity of the prawn fishery has declined by more than $10 million per year (Hoguane, 1997). Changes in the flooding regime have affected the availability of water supplies, fuel wood, building materials, and medicinal plants, as well as general public health and the cultural relationship between local people and the river  (Beilfuss et al., 2002). Similar declines are also reported for the subsistence fishery of the Kafue Flats following river regulation (Hayward, 1984; Subramanium, 1992).
Because of these links between Wattled Cranes, water, wetlands, and human welfare, the Wattled Crane is considered an excellent flagship species for wetland conservation in southern Africa (Douthwaite, 1974; Konrad, 1981; Tarboton, 1984; Jeffery, 1992; Timberlake, 1997; Beilfuss and Bento, 1997; others). Large, conspicuous, and well-known among local villagers and resource managers, Wattled Cranes may well serve as a focal point for the wetland management programs and, through these efforts, indirectly benefit many of the lesser-known species that are similarly dependent on natural hydrological conditions. Wattled Cranes may also be an important indicator species for assessing deleterious changes in wetland hydrological conditions, and evaluating the impact of such changes on wetland biodiversity and subsistence production systems.

REGIONAL PARTNERSHIP FOR RESEARCH, CONSERVATION PLANNING, AND CAPACITY BUILDING

The International Crane Foundation and Endangered Wildlife Trust, in collaboration with individuals and organizations throughout southern Africa, direct a comprehensive regional program to monitor the status and distribution of Wattled Cranes, empower local ecologists to develop pro-active conservation programs with local communities, and promote the wise management of wetland systems for the benefit of people and wildlife. The program focuses on research, conservation planning, and capacity building in each country that supports Wattled Cranes. 
We are undertaking a comprehensive research program of aerial surveys, ground surveys, questionnaires, and interviews across the entire range of Wattled Cranes. Research objectives include to:

assess the status and distribution of Wattled Cranes through their range in south-central Africa;
identify the main threats to Wattled Cranes and their critical habitats; 
investigate different factors affecting Wattled Crane distribution and abundance at specific case-study sites, including the Zambezi Delta in Mozambique, Kafue Flats in Zambia, and Okavango Delta in Botswana; and  
evaluate how conservation efforts targeting the Wattled Crane as a flagship species can promote overall biodiversity conservation in south-central Africa, especially for endangered but lesser-known species.
Based on the results of our research, we are developing conservation plans for Wattled Cranes and wetlands in the region, including strategic plans for each range country and a global action plan for the species.  We will conduct a Population and Habitat Viability Assessment (PHVA) for the Wattled Crane, generating valuable information about future population projections, sensitivity to threats, and opportunities for conservation. 
We are also building capacity for research and conservation in each range country by engaging local partners in all aspects of project design and implementation, including writing grants, planning project activities, establishing field methods, undertaking field research and data analysis, writing project reports, and publishing findings. Each year, a regional meeting and training forum is held, where participants from all range countries present the goals, strategies, and achievements for their projects and share their field work experiences with others. The most recent meeting, held in the Kafue Flats of Zambia during July 2002, provided training in aerial survey and nest survey techniques to partners from throughout the region. 
Assessing the status and distribution of Wattled Cranes in south-central Africa
Table 1 provides a country-by-country summary of the Wattled Crane population in Africa, comparing past status reports by Urban (1986, 1996) with recent estimates by the International Crane Foundation and South African Crane Working Group. Preliminary results of the research program suggest that the global population of Wattled Cranes may be only half of what was reported in the past, with lower numbers reported from 6 - 9 of the 11 range countries. The substantial reduction in estimated Wattled Crane numbers since 1985 reflects a real decrease in Wattled Cranes at individual sites and regions, although the 2002 estimate may also be influenced by a parallel increase in numbers at currently inaccessible sites and an improvement in accuracy relative to previous estimates, as discussed below.

During 2000-2002, a combination of aerial and ground surveys were conducted to estimate Wattled Crane numbers in countries that were long-thought to be strongholds for the species, including Zambia, Botswana, Mozambique, and Tanzania. In Zambia, intensive aerial surveys conducted in the Kafue Flats, Bangweulu Swamps, Lukanga Swamps, Barotse Plain, and Liuwa Plain revealed a significant decline in Wattled Crane numbers at each site over time (Kamweneshe and Beilfuss, 2002a; 2002b; 2002c; Kamweneshe et al., 2002). Surveys of the Kafue Flats during September 2001, November 2001, and July 2002 generated a total population estimate of 1,000-1,200 Wattled Cranes. In the early 1970s, Douthwaite (pers. comm.) estimated the Wattled Crane population in the Kafue Flats to be about 3,000 individuals, including 300 breeding pairs. Surveys during the 1980s reported by Howard and Aspinwall (1984), Howard (1987), and Malambo and Chabwela (1989) estimated the population between about 2,500 and 3,300 birds. By the early 1990s, Dodman (1996) reported the Wattled Crane population at only about 1,150, based on seasonal counts ranging from 809-1,373 birds. Sometime between the early 1970s and the 1990s, therefore, a precipitous decline in Wattled Crane numbers on

Table 1.    Estimated country-by-country population of Wattled Cranes in southern Africa 
	Country
	Urban 1985
	Urban 1996
	ICF/SACWG 2002

	Angola
	500?
	500?
	500??

	Botswana
	200
	1,400-3,500
	1,300

	D.R. Congo
	Several 100s?
	100s?
	500??

	Ethiopia
	Several 100s
	100s
	200

	Malawi
	100
	50
	40

	Mozambique
	250
	2,500-2,800
	300

	Namibia
	150
	200-300
	250

	South Africa
	300
	250-300
	235

	Tanzania
	Several 100s
	100s
	200

	Zambia
	11,500
	7,000-8,000
	4,500

	Zimbabwe
	Few 100s
	250
	200

	Total
	13,000-15,000
	13,000-15,000
	~8,000


Sources:  Past status reports by Dr. Emil Urban and recent unpublished estimates by the International Crane Foundation and South African Crane Working Group.
the Kafue Flats appears to have occurred. The estimated number of Wattled Cranes in the Bangweulu Swamps (1,030) is also lower than previous counts (Kamweneshe et al., 2002). In the early 1980s, Howard and Aspinwall (1984) estimated a population of 1,718 birds. Later surveys by Kamweneshe (1991, 1993) suggested a population of 1,367-1,453.  Previous estimates for the Liuwa Plain suggest a population in excess of 1,000 Wattled Cranes (Pete Leonard, pers. comm.), but repeat surveys in 2001 yielded an estimated 600-700 birds. Other survey results suggest fewer than 300 Wattled Cranes in the Chambeshi swamps, fewer than 20 at Kasanka National Park, fewer than 50 at Lukanga Swamps, fewer than 20 in the Barotse Plain, and approximately 100 in the Busanga Swamps. Additional surveys are needed to cover many of the scattered small wetlands that occur throughout the country and that may support several hundred Wattled Crane pairs (Dodman et al., 2002), but there is no evidence that Wattled Crane numbers are increasing in these areas to account for the decrease on the large floodplains (Pete Leonard, pers. comm.). Additional ground and aerial surveys will be conducted over the next two years to determine an accurate nationwide count, but it is clear that the total Wattled Crane population in Zambia is significantly lower than previously estimated.
Intensive aerial surveys of the Okavango Delta in Botswana during 2001 and 2002 suggest a population of about 1,200 Wattled Cranes, with about 600 or 50% of the population in pairs. Gibson (2001) conducted a systematic aerial survey of Ngamiland District (which includes the delta) in February 2000 and estimated the population at approximately 1,500 birds. Several hundred to 2,000 non-breeding Wattled Cranes have been reported in the Makgadikgadi Pans, but these birds migrate to the area during the wet season months of January to May. No Wattled Cranes are reported from the Makgadikgadi Pans during the harsh dry season, and together with the remaining Wattled Cranes habitats, including the Savuti marsh and wetlands around Lake Ngami and Chobe, and the Linyati, Khwai, and Boteti Rivers, are unlikely to support more than 100 birds.  Previous estimates suggested as many as 3,000-3,500 Wattled Cranes in Botswana (Collar and Stuart, 1985; Urban, 1996), but these were not based on comprehensive surveys.
Recent annual surveys of the Zambezi Delta reveal a small breeding population with no more than 300 Wattled Cranes observed in any year between 1995 and 2001 (Beilfuss and Allen, 1995; Beilfuss and Bento, 1997; Bento, 2002). Goodman (1992) reported approximately 2,500 Wattled Cranes in the Zambezi Delta of Mozambique in 1990, including many breeding pairs. Urban (1996) used this number to revise his total population estimate for Mozambique from 250 to 2,500-2,800 Wattled Cranes. However, there is no mention of large numbers of Wattled Cranes in any historical accounts of the birds of Mozambique and except for a few breeding birds at Banhine National Park in the south, there are no other significant Wattled Crane habitats in Mozambique. Thus, the large flock observed in 1990 was likely an irruptive flock from elsewhere in southern Africa. Given that southern Africa observed its worst drought in the century from the late 1980s to early 1990s, it is plausible that the Wattled Cranes migrated from the Kafue Flats or another large floodplain system when the floods failed and the ground became too hard to probe for tubers. Observations of the Kafue Flats during the drought of 2002 revealed that the Wattled Cranes quickly abandoned their territories and concentrated in large numbers in the few remaining wet areas on the floodplain (M. Bokach, pers. comm.). A more severe drought, such as occurred a decade earlier, would have resulted in the desiccation (and almost certain abandonment) of these areas.
In Tanzania, a November 2001 transect count of the Malagarasi-Muyovozi Ramsar site generated an estimate of only 193 Wattled Cranes (L. Dineson, pers. comm.). Previous reports from western Tanzania suggested larger numbers, with as many as 506 Wattled Cranes reported from this region in 1992 (Baker and Baker, 2001). It is unknown whether the population is decreasing at Muyovozi, but Wattled Cranes have disappeared from other important sites in Tanzania at an alarming rate (D. Moyer, pers. comm.). Comprehensive surveys during the breeding and non-breeding seasons will establish an accurate population estimate for Tanzania.
Repeated annual aerial surveys in South Africa since 1982 (Johnson and Barnes, 1986) reveal a long-term decline in Wattled Crane numbers, and a dramatic restriction in their range. The overall population has declined by 36% over the past two decades (McCann, 2001) to the current population of only 235 individuals, including only approximately 80 breeding pairs. Currently, Zimbabwe and Malawi also reveal a long, slow decline in Wattled Crane numbers, while the numbers from Namibia and Ethiopia suggest stable or slightly increasing numbers over time. Recently commissioned surveys will better establish population estimates for each of these countries.
Our results highlight the gaps in our knowledge of the population and status of Wattled Cranes, including the need to expand survey work to include Angola and the Democratic Republic of Congo (DRC) and to improve counts elsewhere, before any regional conservation planning can take place. Wattled Cranes are thought to move back and forth from Zambia to Angola and the DRC, for example, and the decline of Wattled Cranes in Zambia could be partly attributed to cross-border migration. Neither Angola nor DRC has been surveyed in more than 30 years, however, because of civil unrest and economic decline. Demey and Louette (2001) report that Wattled Cranes are fairly common in Upemba and Kundelungu National Parks of DRC and Dodman (2002) estimates a national population of 650 birds. A ground survey in southeastern DRC was commissioned in November 2002 and preliminary reports suggest that Wattled Crane numbers may be significantly lower than expected in these parks (M. Hasson, pers. comm.).  Aerial and ground surveys in Angola are the highest priority for the region.
Regional assessments of Wattled Crane populations and their threats

Zambia

Zambia supports more than half of the global population of Wattled Cranes, concentrated in the large breeding and flocking grounds of the Kafue Flats, Bangweulu Swamps, Busanga Swamps, and Liuwa Plain with scattered breeding pairs widespread in dambos throughout the country.  Zambia is a likely source for Wattled Cranes that appear seasonally or irruptively in neighboring countries such as Angola, Botswana, DRC, Mozambique, Namibia, Tanzania, or Zimbabwe.  Conversely, cranes that are disturbed from their territories in neighboring countries may depend at times on the vast floodplains of Zambia for their survival.
In 2000, ICF launched the Zambia Crane and Wetland Conservation Project in cooperation with the WWF-Zambia country office, the Zambia Wildlife Authority, and Endangered Wildlife Trust. Ben Kamweneshe serves as project manager. Over the past two years we conducted intensive aerial and ground surveys in some of the most important wetlands in Zambia. We supplemented these aerial surveys with ground surveys of other important crane areas in northern Zambia, and distributed questionnaires nationwide to solicit local information about the status and distribution of Wattled Cranes. Our discovery that the Wattled Crane population in Zambia has shrunk to only 4,000-4,500 birds has tremendous implications for biodiversity conservation in the entire region.
We are also undertaking field research on the ecology and management of Wattled Cranes, and the link between wetland management and biodiversity conservation on the Kafue Flats. During the 1970s, the construction of Itezhitezhi and Kafue Gorge Dams on the Kafue River significantly altered flooding patterns in the Kafue Flats, desiccating the upper floodplain and permanently inundating the lower plain. These changes have not only adversely affected Wattled Cranes, but also the livelihoods of thousands of people living on the flats and the rich diversity of mammal and bird life that depend on this magnificent floodplain.  We are analyzing hydrological conditions on the Kafue Flats and long-term patterns of hydrological change, towards better understanding how the quality and quantity of breeding habitat has changed over time.
Botswana

The Okavango Delta of Botswana supports the largest single concentration of Wattled Cranes in Africa. This is not surprising in light of the fact that the vast Okavango Delta, and adjacent Makgadikgadi Pans, have long been considered among the most pristine and secure habitats of Wattled Cranes in Africa, with a relatively small human population and no major dams or diversion projects threatening the hydrological integrity of the system. In 2000, however, the Botswana Government announced a program to eradicate the tsetse fly from the Okavango Delta through widespread aerial spraying of the pesticide Deltamethrin. In response, the Birdlife Botswana Crane Working Group set up a project to monitor the effects of the spraying on Wattled Crane breeding success, as part of an overall Environmental Impact Assessment.
The Botswana Group recently completed two years of intensive aerial surveys during the Wattled Crane breeding season in an effort to determine the population size and trends, as well as the effects of tsetse spraying on the cranes. They mapped the number and distribution of breeding and non-breeding Wattled Cranes in the Okavango Delta, and recorded all known nest locations with GPS coordinates so that they could be monitored intensively in the field. This information showed that the population is stable, and that the tsetse eradication program was not a serious threat to the cranes. Monitoring will continue in the future, particularly in view of the recent proposal by the Namibian Power Company, NamPower, to establish a hydroelectric scheme on the Okavango River at Popa Falls.
Mozambique
Since 1995, ICF has been coordinating aerial surveys and ground research in the Zambezi Delta of Mozambique in collaboration with Carlos Bento of the Museum of Natural History. The Zambezi Delta in central Mozambique is a wetland system of profound international importance and home to many threatened and endangered species (Anderson et al., 1990). Over the past century, the construction of large dams and dikes on the Zambezi River has greatly diminished the diversity and productivity of the delta (Beilfuss et al., 2000, in review). Project goals included determining the population structure and breeding success of Wattled Cranes in the Zambezi Delta, analyzing historical changes in the hydrology and ecology of the delta with respect to breeding success and habitat utilization of Wattled Cranes and other waterbird species, assessing the present density and distribution of large waterbird species in the delta, identifying habitat preferences of Wattled Crane in the delta for nesting, feeding, and roosting, assessing the environmental attributes, both abiotic (e.g. hydrology, soils, water quality) and biotic (e.g. vegetation structure, food availability) of the main habitats utilized by Wattled Cranes, and making recommendations for improving habitat quality in the delta for the Wattled Cranes. The project is closely related to a major ICF-Museum of Natural History initiative, ‘The sustainable management of Cahora Bassa Dam and the lower Zambezi Valley, Mozambique’, that is examining holistic strategies for managing flow requirements in the Zambezi River for people and wildlife (Beilfuss, 1997; 1999; Beilfuss and Davies, 1999).
Tanzania

The Malagarasi- Muyovozi complex, a Wetland of International Importance under the Ramsar Convention, supports a small population of Wattled Cranes, but it is considered to be the only viable population of Wattled Cranes (as well as Shoebills) remaining in Tanzania (D. Moyer, pers. comm.). We are collaborating with the Danida-supported Ramsar project (Sustainable Integrated Management of Malagarasi-Muyowosi Ramsar Site, or SIMMORS), the Wildlife Department, and the Wildlife Conservation Society of Tanzania to conduct comprehensive aerial surveys for Wattled Crane and Shoebills of this wetland system in western Tanzania. Other Wattled Crane sites in Tanzania have fared poorly. The Usangu Plains, once an important area for Wattled Cranes, has been overrun by cattle during the breeding season and few birds remain (Moyer, 2000). The Rukwa floodplains are permanently under water as a result of lake level increase. The Mufindi grasslands were widely planted with Pinus patula to the exclusion of Wattled Cranes. The resident breeding pairs at Ufipa were hunted out to such an extent that only a few birds (presumably moving between Zambia and Tanzania) now show up seasonally (D. Moyer, pers. comm.) To prevent a similar demise of the population at Malagarasi- Muyovozi, we are initiating work with government agencies and conservation groups to pro-actively address threats to the Wattled Cranes as they arise.
South Africa

Historically, Wattled Cranes were widespread in South Africa and occupied all four “old” provinces (Allan, 1997), extending as far south into the western parts of the Cape Province (Somerset West/Caledon) (Vernon and Boshoff, 1986). Wattled Cranes currently occupy a vastly restricted range within the eastern higher rainfall regions of the country, with concentrations in the Mpumalanga Highlands, and the midlands to southern parts of KwaZulu-Natal. Small numbers of breeding pairs are also still present within the Wakkerstroom region, the north-eastern Free State as well as the north-eastern regions of the Eastern Cape (McCann, 2001). Since the early 1980s, the South African Wattled Crane population has shown a 36 % decline from 360 individuals to the current population size of 235 individuals (McCann, 2001). Extensive wetland degradation through damming and draining for agricultural purposes has severely affected the suitablility of many of these breeding sites, with the result that only 81 active breeding pairs remain in the country. Slightly over 85% of this population is located in the province of KwaZulu-Natal, making it the most important region in which wetland conservation efforts must be focused.

The South Africa Crane Working Group (SACWG) undertakes a comprehensive research, monitoring, and information collection program that includes a National Crane Census, Co-ordinated Avifaunal Roadcounts and aerial surveys in key crane areas throughout South Africa, breeding productivity monitoring, crane home range and habitat analysis, crane movement studies, and genetics analysis. Their crane management program focuses on the management of key grassland and wetland habitats, the reduction of crane mortalities from powerline collisions, illegal capture from the wild and farm poisonings. Other management programs directed at this species include an extensive education and awareness program and a captive breeding and supplementation program, initiated in 1995. 
Zimbabwe

Zimbabwe has a small population of Wattled Cranes, approximately 200 birds (P. Mundy, pers. comm.). All historical Wattled Crane sightings in Zimbabwe have been compiled in a comprehensive database. As in South Africa, Wattled Cranes establish year round territories in small dambos. Historically the majority of the nest sites were on private ranch land and the birds were relatively well protected and well monitored (Rockingham-Gill, 1996). Aggressive land settlement by impoverished groups under political instruction has changed that and today the Zimbabwean population of Wattled Cranes is one of the most threatened in Africa. The Zimbabwe Crane Working Group, formed in 1999 under the auspices of BirdLife Zimbabwe, is planning a nationwide survey of Wattled Cranes using a combination of aerial and ground surveys.
Malawi

Wattled Cranes were once common in Malawi, but now have a very restricted range. Most of the remaining Wattled Cranes occur in Nyika National Park, where staff have monitored the breeding population for decades (Zimmerman, 1969; Dyer, 1987,1992; Banda, 1996; Nhlane, 1996). We are collaborating with the National Museums of Malawi, the Malawi Department of Parks and Wildlife, and the Malawi Ornithological Society to conduct Wattled Crane surveys across Malawi. The Museum of Natural History is undertaking the first-ever nationwide survey. Ground surveys in the Elephant Marsh, Ndinidi Marsh, Nyika Plateau, Vwaza, Kasungu, Lake Chilwa, and Zombo will cover all of the historical range of Wattled Cranes in Malawi, and will be supplemented by interviews with local communities.
DR Congo

Wattled Cranes occur on the plateau in Upemba National Park, Kundelungu National Park, and the Lufira valley in southeastern DRC (Demey and Louette, 2001).  Although these areas are less affected by the ongoing civil war than elsewhere in DRC, all protected areas in the DRC have suffered from catastrophic poaching and severe institutional neglect. We are working with the Institut Congolais pour la Conservation de la Nature (ICCN), the National Parks Relief Mission, and the Belgian NGO Nouvelles Approches to support ground surveys towards assessing the population and distribution of Wattled Cranes in DRC.  The surveys are focused on the Upemba and Kundelungu National Parks, and include interviews with local communities to assess threats and long-term changes to the Wattled Crane population. These will be the first waterbird surveys in this region in more than 30 years. Observations and counts of other waterbirds of local or national concern will also be made. 
Angola

Angola holds perhaps the greatest mystery for Wattled Crane research and conservation in Africa. As we document significant declines in the population of cranes in Zambia, Botswana, and Zimbabwe, and irruptive flocks in different parts of the region during some years, the status and fate of cranes in Angola becomes increasingly important. Over the past two decades, opportunities for research and conservation planning in Angola have been severely limited because of prolonged civil war. Past estimates suggest about 500 cranes in the country (Urban, 1988, 1996), but it is conceivable that thousands more have emigrated from surrounding areas as breeding grounds - especially in Zambia - become too disturbed. Alternatively, the population in Angola may have suffered from poaching during the war and may have dwindled to few birds, a finding that would result in still a further downward revision to the global population estimate for Wattled Cranes. To resolve this mystery, we are beginning a new collaboration with scientists at the Museum of Natural History in Luanda.  We are analyzing archival data on the distribution and abundance of Wattled Cranes, and using these data to produce a preliminary best-estimate of the population and range of Wattled Cranes in Angola and establish locations where surveys are possible. There are four Important Bird Areas in Angola where Wattled Cranes occur, including Cuelei along the Cubango River, Luando Strict Nature Reserve and Mupa National Park (where they are frequent and probably breed), and Mombolo (where they are uncommon residents but probably breed) (Dean, 2001). We hope to encourage local interest and capacity for conservation measures that can be implemented in these and other areas when hostilities cease.
Namibia

Wattled Cranes are widely distributed in the wetlands of northern Namibia, with several distinct populations (Brown, 1990). There are fewer than 10 breeding pairs in the country, located in the Mahango Game Reserve/Western Caprivi Reserve section of the Okavango River and along the Linyanti River in Mamili National Park (C. Hines, pers. comm.). These birds are thought to move onto the floodplains of the Zambezi and Cuando-Linyanti-Chobe Rivers during high flood periods.  Hunting and livestock damage to wetlands appear to be the most important threats (C. Hines, pers. comm.). During the wet season, large numbers of Wattled Cranes have been recorded on the ephemeral wetlands of the Bushmanland, Grootfontein, and Oshana regions (Hines, 1996). These may be important post-breeding dispersal areas for breeding birds in Angola, Botswana, and Zambia. To better understand these seasonal movements, we will support Namibian researchers with a ground census that is coordinated with surveys in surrounding countries. 
Ethiopia

A small, isolated population of Wattled Cranes occurs in the highlands of Ethiopia, more than 1,000 km from the core population in south-central Africa. The Wattled Cranes of Ethiopia nest during the northern hemisphere rainy season that begins in March/April, in contrast to the remaining Wattled Cranes that breed primarily during the southern hemisphere dry season that begins in May. Efforts are also underway to determine if the Ethiopian Wattled Crane is a genetically distinct subspecies (K. Jones, pers. comm.), and if so, the sub-species will likely be classified as Critically Endangered, with a population of about 200 birds.
During the national biodiversity inventory program of the Ethiopian Wildlife and Natural History Society, Wattled Cranes were recorded at eleven different sites in Ethiopia, including Fogera Plains, Bahir Dar-Lake Tana, Finchaa and Chomen Swamps, Berga Floodplain, Dilu Meki (Tefki), Koffe Swamp, Boyo wetland, and Bale Mountains National Park, all designated Important Bird Areas (Ethiopian Wildlife and Natural History Society, 1996). Researcher Yilma Dellelegn Abebe undertook a follow-up study of the Wattled Cranes at Boyo wetlands, where as many as 62 birds have been recorded in seasonal flocks on the surrounding cultivated fields (Abebe, 1998).  Yilma is now preparing to conduct his Ph.D. research on the status and ecology of Wattled Cranes in Ethiopia and the impacts of various human activities on breeding success. Based on this research, we will develop a community-based monitoring and conservation program to protect threatened habitats for Wattled Cranes.
CONCLUSION

The status and distribution of Wattled Cranes in sub-Saharan Africa is intimately linked to the management of our large wetland/floodplain systems.  The hydrological condition of large wetlands is clearly critical, affecting both the availability and quality of breeding and feeding sites. Wattled Cranes are in serious decline in wetlands that have become highly degraded due to dams and other water resource developments, such as the Zambezi Delta in Mozambique and Kafue Flats in Zambia, while the Okavango Delta—with arguably the most pristine hydrological conditions of any floodplain in the region—supports the largest concentration of Wattled Cranes in Africa.  The fate of Wattled Cranes, and the human production systems and wetland biota that also require natural hydrological fluctuations, depends in part on the wise management of wetland systems to prevent further hydrological degradation. Many of the sites where Wattled Crane occur enjoy national protection status as National Parks, Ramsar sites, Game Management Areas, and other designations, but protection must extend beyond park boundaries to include entire catchments to maintain or restore desirable hydrological conditions. The monitoring of Wattled Crane populations in south-central Africa may therefore provide the first early-warning system to highlight potential degradation of our precious wetland/water systems.
Human disturbance is also a critical factor affecting Wattled Cranes. Wattled Crane populations are undergoing a long-term decline in several large floodplain areas where hydrological conditions are still intact, such as the swamps of western Tanzanian and the Bangweulu Swamps, Barotse Plain, and Liuwa Plain of Zambia, where human activities may be disturbing nest sites and damaging food resources.  Wattled Cranes have similarly declined in the highland dambos of South Africa, Zimbabwe, Malawi, and Ethiopia where wetland drainage and human disturbance is particularly concentrated.  Research and outreach programs are needed to assess the affect of various human activities on Wattled Cranes and other wetland biota.
The key to successful wetland and Wattled Crane conservation is in adaptive management. Adaptive management involves the careful monitoring of the response of Wattled Cranes and other wetland biota to various management actions, such as water management improvements, seasonal hunting regulations, or grazing restrictions, and using these results in a feedback system to revise and improve future management decisions. A good adaptive management system should incorporate the knowledge of hydrologists, river managers, local communities, and conservationists in assessing the recovery of a system to different management actions, and be sufficiently robust to allow for the confounding effects of variations in climatic conditions and ecological lag phases.
Ongoing work by this regional partnership, focusing on further aerial surveys, mapping of wetland systems, and research into flooding regimes, will allow for the development of a regional conservation plan to monitor Wattled Crane trends in response to large floodplain management, with the ultimate aim of securing these systems in the long-term, for both bio-diversity and human needs.
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