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Abstract. The Martial eagle (Polemaetus bellicosus) is Africa's largest- and one of it's most powerful eagles. The female weighs in at ±6 kg, and having a massive wingspan of ±2·6 m. Birds hunt mainly from the air and are capable of taking prey up to the size of a small antelope. Although the Martial eagle probably occurs more widespread than any other eagle throughout southern Africa, it is becoming increasingly scarce in more heavily settled districts. This paper reports on the distribution and conservation status of Martial eagles in Namibia. Existing limiting factors that threaten the survival of this species in Namibia are, direct human persecution, declining prey populations, collision with powerlines and drownings. The low population estimate (<350 pairs) affords the Martial eagle an 'Endangered' status within Namibia.
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Distribution and abundance

The Martial eagle (Polemaetus bellicosus) is a widespread but uncommon Afrotropical species, ranging from the Sahel southward [8]. Birds are locally common only in protected areas where nesting-trees are found [4], but avoid dense forest habit [13]. Martial eagles occur right across southern Africa with concentrations in the Kruger National Park (KNP), and the Kgalagadi Transfrontier Park of South Africa, and the Chobe NP, in Botswana [4]. In Namibia the species is sparsely distributed throughout the country, with gaps only in the Namib sand-sea and some central-south farmlands where small-stock farming occurs [7]. Population concentrations occur in Etosha NP and communal land to the west, Bushmanland (Tsumkwe District) in the east, and central Namibian farmland [4,7].

The global (African) population has not as yet been estimated, but in southern Africa the highest population density is encountered on the rich, basalt soils of Hwange NP in Zimbabwe, where breeding pairs nest ±10 km apart. In the Kruger NP and surrounding conservation areas, pairs are generally distributed 11 km apart, and in central Namibia they are spaced 18·9 km apart on farmland [14,10,7,3]. In the Karoo, where indigenous ungulates occur (as opposed to livestock) and primary productivity is lower, eagle densities are known to be the greatest (pair per 7 km), (RW Machange Jenkins AR & Navarro RA unpubl report).
Based on the size of the South African population, which is estimated at less than 600 pairs [2], the Namibian population with similar to lower breeding densities across an area approximately 60% the size of South Africa, is estimated at less than 350 pairs. There are two density estimates for Namibian Martial Eagles.Three breeding pairs found in a 840 km2 area in central Namibia [7], gives 3.6 pr/1000 km2.The 22 700 km2 Etosha NP supports an estimated 13 pr (1 Namutoni Sandveld, 1 south of Namutoni, 3 on the s border of the Park, 1 in Goas, 1 at Homob, 1 at Olifantsbad, 1 Leeubron-Sprokieswood area, 1 Arendsnes, 1 Nomab area, 1 Rateldraf, 1 Kaross). This gives a lower density of  0.6 pr/1000 km2 (T. Osborne (unpubl report), but populations have not been systematically studied.
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Ecology
Martial eagles inhabit a wide range of habitats, including open grassland where large trees occur, scrubby Karoo areas and wooded savanna. In modern times the species has invaded otherwise tree-less habitats such as the Nama Karoo, where birds nest on pylons [3, RW Machange,  Jenkins AR & Navarro RA unpubl report]. These eagles avoid closed-canopy forests and hyper-arid desert, but penetrate the Namib along suitable major ephemeral rivers that flow intermittently and harbour large trees [4]. They are not found in montane areas [13]. The diet of Martial eagles consists mainly of medium-sized mammals, especially hares and hyrax (63% of 403 prey items) with only 8% comprising small-stock animals (mostly scavenged), even in areas dominated by small-stock farming [5]. Diet in South Africa varies with region with birds (45%) dominating in north-eastern South Africa, particularly game birds, with reptiles (38%) and mammals (17%) forming a smaller proportion than found in Nama Karoo habitats [14,6]. The diet is unknown in Namibia, but is probably similar to the mammal-dominated diet determined in the Nama Karoo study.

Adults are generally sedentary and are found year-round in the vicinity of their large tree-nests [13,9]. In Namibia and in the Nama Karoo areas of South Africa [6], Martial eagles generally commence breeding in winter, with Namibian records from April (2), May (4), July (2), and August (2), respectively [11].
Clutch size recorded in Namibia invariably consists of one egg (n = 7), thus, one young is the only brood size recorded (17 nests), but success is more difficult to gauge. In the only Namibian  study known [7], three pairs of Martial eagles were followed over a six-year period. Brown found that pairs laid on average every other year (six eggs over 13 breeding pair years) and fledged five young during six attempts (83% success; 0·38 young per pair per year). Only three young reached independence resulting in an even lower success of 0·23 young per pair per year - all from the same pair. From other nests in the Namibian Nest Record Scheme, where young were monitored for more than two months, success has also been estimated at 83%, i.e. five out of six attempts [11].

Threats

The Martial eagle suffers direct persecution through shooting and drowning in farm reservoirs [13,7,1]. In one study of a small breeding population of Martial eagles in central Namibia, three breeding pairs were reduced to a single breeding pair over a six-year period: four adults were found shot and another drowned in a farm reservoir. Assuming all nests found in the 840 km2 study area were used at one time, the population probably numbered five breeding pairs and the decline of 80% was even steeper than originally recorded. Elsewhere, such as in South Africa, these birds have been known to suffer from incidents of poisoning. It is, therefore, likely that the Namibian populations also suffer to some extent. This was recorded for Namibia's oldest ringed bird and its probable mate near Ondangwa, in northern central Namibia (Greenwell unpubl data). 

A more surprising threat is that of drowning in sheer-walled reservoirs. In southern Africa Martial eagles ranked the highest of all eagle species falling victim to drowning: of 65 eagles found dead in reservoirs, 38% alone were Martial eagles [1]. These deaths were especially prevalent in the more arid regions of South Africa, where it has been estimated that 8% of the adult population may ultimately succumb to drowning [1]. This apparent link to aridity suggests that drowning may occur more frequently in Namibia than is generally recorded. Collisions with powerlines are associated with a number of mortalities [15]: 10 birds were reported killed under Eskom powerlines (South African supply company) during a four-year period from 1996(1999 [15]; another two collided with the lines in the same period. The numbers killed annually in Namibia are unknown.

Recovery of Martial eagle numbers from persecution will be low without immigration due to several reasons. These include: the small clutch size; the rather low breeding success that has been found to vary between 0·23 young per pair per year [7], 0·29 young per pair per year in the Kgalagadi Transfrontier Park [9] and 0·58 young per pair per year in the Nama Karoo [3], and the fact that Namibian birds and South African birds fail to lay eggs in 66% and 38% of nests prepared [14,7]. This is erratic for all large species, but the loss of adults, that may potentially be very long-lived (oldest ringed Namibian bird 22 years old, found poisoned: S Braine unpubl data), is a significant blow for a slow-breeding species.
Conservation status

This species is classified as "Endangered" because in central parts of its range numbers have declined by as much as 80% in little over five years through direct persecution [7]. Given that this decline has occurred in commercial farmlands supporting mainly cattle and sheep [7] and at least 50% of Namibia's Martial eagles are estimated to occur on commercial farmland [4], it is likely that populations elsewhere have suffered the same declines. The small population estimated (< 350 pairs; or about1 000 individuals) also places this species in the "Endangered" category. While it is not classed as globally threatened due to its widespread distribution [12], the Martial eagle is classed as "Vulnerable" in South Africa where 20% of the population may have been lost in the last three generations [2].

Actions

Education of farmers, especially in the small-stock farming community is a priority, given the large numbers of Martial eagles that die due to deliberate actions by man. There is little doubt that Martial eagles do forage on domestic stock, but studies have shown that most items are probably scavenged and form minor proportions of all prey items consumed [5]. Some adult breeding pairs tend to be much more successful than other pairs [7], and there is strong fidelity to nest sites [9]. Thus, highly successful (source) nests should be identified and specifically protected as they are likely to add significantly to the recruitment of pairs elsewhere, where breeding is less successful (sinks). Since persecution is probably limiting population sizes in Namibia, education and direct protection are the two most important aspects of conservation. Providing covering for farm reservoirs in arid areas will also reduce the numbers of birds drowning. This has been found to be a frequent event in arid areas of southern Africa [1]. Finally, additional research on breeding frequency and breeding success inside- and outside protected areas should be undertaken to determine if protected areas remain sources for Martial eagles in Namibia.
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Note: This article was kindly forwarded by Rob Simmons to promote the inclusion of more conservation science articles in Gabar in the future. The paper represents just one of the species texts for Namibia's emerging Red Data Book titled: "Birds to watch in Namibia: Red, rare and endemic species. Simmons RE, Brown CJ, editors. Windhoek: National Biodiversity Programme.' I welcome- and look forward to further contributions of this nature.
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