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Most of the preconceived ideas regarding lead poisoning are based on quasi science and it is a subject most often misunderstood or deliberately miss represented depending on a person’s point of view. With regard to lead poisoning there are clearly two issues involved: the first is environmental pollution of lead dust and lead derivatives and the second is direct lead poisoning from the intake of the metal itself.

1. Environmental pollution

Since lead itself is a very stable metal, with a very slow oxidation rate in air or in water, the environmental pollution of lead is normally the result of the contamination of the environment by lead derivatives and not by the metal itself. The sources of environmental pollution by lead are normally from products or by products, which contain lead derivates. There is a host of such products including exhaust fumes of lead based fuel, paints, processing plants etc. Especially exhaust fumes by cars using lead based petrol pump thousands of tons of lead derivates in the environment every year and poses the biggest threat to the environment. 

High concentrations of lead derivates in the environment hold a real danger to both humans and animals and can affect whole populations. Seldom fatal, it causes all sorts of health problems, which can cause secondary death. 

2. Direct lead poisoning

Direct lead poisoning is caused by the intake of relatively large particles of the metal itself, which then poisons the system of the organism. Again, because of the slow oxidations rate of lead the direct intake of lead by mammals, including humans, holds little or no threat to their health since the lead simply passed through the digestive system fast enough before any oxidation can take place. Examples of this are legio, and most persons who eat shot game sooner or later swallow lead pellets. There are even reported cases where lead pellets accumulated in the appendix of humans which caused no apparent harm.  

However, because most bird have gizzards, the lead does not pass through but accumulate in the gizzards where it is grinded in small particles which rapidly oxidizes in the presence of digestive acids and poisons the bird.

2.1 The impact of lead shot pellets on gamebirds.

The impact of lead poisoning through shot pellets on gamebirds have been extensively reviewed by Sanderson & Bellrose (1986) using diverse sources of information mostly in the U.S.A from some 160 publications. Almost 200,000 gizzards from more than 16 species of waterfowl in a number of geographical regions have been examined for lead shot during hunting seasons in fall and early winter. Scores of experiments with penned wild and game farm waterfowl have been conducted by numerous investigators to evaluate the effects of shot dose, nutrition, age, and sex and to study the physiological manifestations of lead toxicosis. 

A pertinent finding is that a bird can die as a direct result of swallowing lead pellets. 

Another important conclusion is that species of waterfowl vary in their proclivity to ingest shot, because of differing food habits and in their susceptibility to ingested lead. Lead toxicosis poses the greatest threat to mallards, followed in lessening degrees by black ducks, mottled ducks, pintails, canvasbacks, redheads, and ring-necked ducks. The potential for lead poisoning in other duck species is low. At times swans and geese become victims in numbers sufficiently large to cause concern. 

It was also shown that protein, calcium, and phosphorus play an important role in determining the lethality of lead.

There are no reports of terrestrial gamebirds or other species other than waterfowl being affected by lead pellets. 

2.2 Other sources of lead poisoning in birds

Lead in mine waste, for example, has caused the death of ducks, geese, and swans (Phillips and Lincoln 1930; MacLennan 1954; Chupp and Dalke 1964). Gelston and Stuht (1975) found lead poisoning in a mute swan (Cygnus olor) after the bird had swallowed lead fishing sinkers. Bagley and Locke (1967) found that all birds they examined had been exposed to sub lethal amounts of lead in their food. These investigators studied 28 species of birds, including 17 species of waterfowl, and generally found low levels of lead in livers (2.0-26.0 ppm, wet weight), a finding that indicates chronic but low exposure to lead. As far as could be determined, these birds were not suffering from lead poisoning. 

Niethammer et al. (1985) found low levels of lead (geometric means of 0.07-0.55 ppm, wet weight) in the livers of green-backed herons (Butorides striatus) collected downriver from lead mines in Missouri. They found somewhat higher levels (0.23-2.39 ppm, wet weight) of lead in the carcasses of northern roughwinged swallows (Riparia riparia) from a colony nesting in a mine tailings pile.

Additional examples of birds that have acquired lead from sources other than shot include laughing gulls (Larus atricilla) collected near Galveston, Texas (Munoz and Gesell 1976). Adults and prefledglings had lead concentrations ranging from 0 to 16 u/g of wet weight in liver, brain, heart, and skeletal tissues. No significant difference between gulls in the nest and adults was found, an observation that suggests that the young birds had reached an equilibrium regarding lead before they left the nest. No lead toxicosis was reported in these birds. 

Ohi et al. (1974) found a significant difference in the lead content of femurs from pigeons collected from a farmhouse in a rural area and those collected from a crowded temple in downtown Tokyo. Higher levels in the city birds were attributed to atmospheric lead from automobile exhaust. No mention was made of clinical symptoms or mortality from lead poisoning in either the Cape Town or the Tokyo study. 

Several reports of zoo animals suffering from lead poisoning, which in some cases was fatal, are available. Bazell (1971: 130), for example, studied animals in the Staten Island Zoo and observed that although "some of the lead in the animals' bodies may have come from paint in their cages, the major source appears to be atmospheric contamination." Unlike these zoo animals, wild waterfowl are seldom exposed to high levels of atmospheric lead for extended periods. 

While the levels of lead pollution in the atmosphere, soils, water, and plants of the world, is a cause for concern, there is no evidence of extensive mortality from lead poisoning in wild animals other than lead poisoning in waterfowl as a result of ingesting lead pellets. 

2.3 Studies in South Africa

To date no studies regarding the potential impact of lead pellets on gamebirds have been recorded in South Africa. While there are reports of lead poisoning in birds, none were attributed to lead pellets. There are also no reports of substantial numbers dying of lead poisoning.

Siegfried et al. (1972) found a significant difference in the mean content of lead in laughing doves (Streptopelia senegalensis) collected in the city of Cape Town, South Africa, and those collected in a rural area 50 km away. They concluded that the difference resulted from the higher level of lead in the city atmosphere.

Adendorf, van Eeden & Schoonbee (1994) found low concentrations of lead in the breast muscles of Redknobbed Coot and Egyptian Goose from three different localities in the Witwatersrand. 

DISCUSSION

From the aforementioned studies, there is no disputing the fact that if ingested, lead shot will kill birds. So also will disease, agricultural poisons, cars, power lines, habitat destruction and predators.

It is also clear that lead poisoning from pellets affect only certain species of waterfowl related to their feeding behaviour and habitat. Non mud probers, terrestrial gamebirds and birds occurring outside shallow waters with a impervious bottom and thin mud layers appear to have low risk of swallowing lead pellets.
There is no evidence of large numbers of birds succumbing to ingested lead shot poisoning.  In South Africa, the leading cause of mortality in gamebirds is the misuse of agricultural poisons with 14 per cent of farms reporting gamebird-poisoning Viljoen, 1998). This is followed by habitat destruction, mainly replacement of natural habitat by monoculture systems, destruction of wetlands and pollution.

Lead pellets are not the only source of lead metal in the environment. With an estimated two million plus fishermen in this country, the amount of lead sinkers dumped in our waterways far outnumber the quantity of lead pellets dumped by the less than an estimated 10 000 gamebird hunters in South Africa. Perhaps the biggest source of lead metal in the South African environment is the millions of vehicles, each with at least four lead balancing weights on the wheels rims which are regularly lost on the road networks throughout the country. 

Most of the gamebird hunters in South Africa pursue terrestrial gamebirds and most waterfowl are shot on grain fields or en route to grain fields. A survey amongst SA Wingshooter members indicate that less than one percent of waterfowl are shot in or near wetlands where it can be a risk to our dabbing waterfowl species. Most wingshooters indicate their willingness to implement measures to reduce the threat of lead shot pellets in high-risk areas.

CONCLUSION

In South Africa the risk of lead poisoning by shotgun pellets is insignificantly small compared to other sources of lead and other threats to our wildlife to warrant any restrictions on the use of lead shot for wildfowling. 
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