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Large-scale nature development
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The song of the Dodo

David Quammen, a science journalist wrote a book about the disappearance of animal and plant species around the world. The book is called: The Song of the Dodo (Quammen, 1996). It is about scientists and nature conservationists trying to discover what is causing the disappearance of many species in so many places on our planet. The introduction to his book reads as follows: 

“Let’s start indoors. Let’s start by imagining a fine Persian carpet and a hunting knife. The carpet is twelve feet by eighteen, say. Is the knife razor-sharp? If not, we hone it. We set about cutting the knife into thirty-six equal pieces, each one a rectangle, two feet by three. Never mind the hardwood floor. The severing fibres release small tweaky noises, like the muted yelps of outraged Persian weavers. Never mind the weavers. When we’re finished cutting, we measure the individual pieces, total them up – and find that there’s still nearly 216 square feet of recognizable carpetlike stuff. But what does it amount to? Have we got thirty-six nice Persian throw rugs? No. All we’re left with three dozen ragged fragments, each one worthless and commencing to come apart. 

Now take the same logic outdoors and it begins to explain why the tiger, Panthera tigris, has disappeared from the island of Bali. It casts light on the fact that the red fox, Vulpes vulpes, is missing from Bryce Canyon National Park. It suggests why the jaguar, the puma, and forty-five species of birds have been extirpated from a place called Barro Colorado Island – and why myriad other creatures are mysteriously absent from myriad other sites. An ecosystem is a tapestry of species and relationships. Chop away a section, isolate that section, and there arises the problem of unravelling.”

Once Europe was one big natural area. Animals and plant species moved and dispersed there freely. Nowadays a satellite photograph of Europe looks like a Persian carpet cut into millions of small rectangular pieces. The cutting was not done by a hunting knife, but by the plough and the spade, during thousands of years of cultivation. The consequence is that plant and animal species have disappeared. Species like the Red Deer (Cervus elaphus), Moose (Alces alces), Wolf (Canis lupus), Lynx (Lynx lynx), Crane (Grus grus), Sea Eagle (Haliaeetus albicilla), Pedunculate Oak (Quercus robur) and Sessile Oak (Q. petraea), Broad-leaved Lime (Tilia platyphyllos) and Small-leaved Lime (T. cordata), Common Pear (Pyrus pyraster) and Service (Sorbus torminalis) have all disappeared from large areas where they used to inhabit. Other species, such as the Aurochs (Bos primigenius), the wild progenitor of our domestic cattle, and the Tarpan (Equus przewalski gmelini), the wild progenitor of our domestic horses, became extinct. The last Aurochs, a cow, died in 1627 in Poland, and the last Tarpan died in 1887 in Russia. The European Bison (Bison bonasus) became extinct in the wild in 1921. Only about 50 specimen survived in zoos. Nowadays the numbers have grown and bison have been reintroduced in several natural areas around Europe (Vera, 2000). 

The shifting baseline syndrome

The remarkable thing is that many nature conservationists seem not to mourn about this loss. At least that could be concluded from the fact that they protect the cultural landscapes that made species disappear and even preserve them as nature reserves for the sake of nature conservation. Why do nature conservationists seem so tolerant of this loss of biodiversity, while maintaining that their nature conservation efforts are aimed at preventing a loss of biodiversity? 

This can be explained by the phenomenon Daniel Pauly formulated in his 1995 paper ‘Anecdotes and the shifting baseline syndrome of fisheries’ as ‘the Shifting Baseline Syndrome’(Pauly, 1995). He stated: ’Essentially, this syndrome has arisen because each generation of fisheries scientists accepts as a baseline the stock size and species composition that occurred at the beginning of their careers, and uses this to evaluate changes. When the next generation starts its career, the stocks have further declined, but it is the stocks at that time that serve as a new baseline. The result is a gradual accommodation of the creeping disappearance of resource species, and inappropriate reference points for evaluating economic losses, resulting from over fishing, or for identifying targets for rehabilitation measures.’

The present generation of nature conservationists and nature managers grew up in an environment that consisted of cultivated land and lacked many species. Naturally, they consider cultural landscapes the baseline for nature. This nature however, would be unrecognisable as nature to people from the prehistory or even to those living in the Middle Ages. In the distant past, after the end of the Ice Age some 14,000 years ago, humans were hunter-gatherers. Their environment was nature with the flora and fauna of the temperate hemisphere, that developed in north-western Europe after the end of the last Ice Age. This nature still existed during the Stone Age, around 5,000 years ago, when agriculture entered our region and during the Iron Age, 2,500 years ago. Although agriculture changed nature over an ever growing area, it continued to exist in small corners of Europe even up to as recently as 500 years ago in the Middle Ages, as can be concluded from the regulations issued by the aristocracy and clerics  concerning the use of wilderness. They stipulated, among other things, that hunting Aurochs (Bos primigenius), European Bison (Bison bonasus) and Red Deer (Cervus elaphus) was their prerogative (Vera, 2000). 

Nowadays, probably with the exception of some remote mountainous areas and raised bogs, all of Europe has been cultivated, whether by agriculture or by forestry. There is no longer anything around us that can serve as a benchmark (a baseline) for what nature would have been like if there had been no human intervention. We have shifted away from the understanding of horses and cattle as wild living species and from the role these species play in ecosystems. Even species that still exist in the wild, like Red Deer (Cervus elaphus), Wild Boar (Sus scrofa) and Elk (Alces alces), whose densities are lowered to such an extent through culling – in order to prevent damage to agriculture and forestry – that they therefore occur in such low numbers that they have little or no influence on the natural vegetation. All that we have to recall the way they lived and their role in ecosystems are anecdotes or data derived from what we consider analogues of the disappeared ecosystems (Van de Veen, 1979; Van de Veen & Van Wieren, 1980). As baselines for nature are shifting, our models of nature, may have been programmed with erroneous starting points (Pauly, 1995; Sheppard, 1995; Duffy, 2003). 

Nature conservation nowadays consider agricultural land with wild species of animal and plant as nature, especially old-fashioned, so-called pre-industrial, small scale farmland, that existed up until the middle of the 19th century. It has been adopted by many nature conservationists as the benchmark for nature and nature conservancy. It is purchased by nature conservancy organisations and turned into nature reserves and subsequently managed just as the farmers used it to survive and acquire income. Milk and beef cattle, sheep and goats are grazed there, the grass is mowed and the turf cut by nature managers in order to conserve nature. Animal species like cattle and horse are not treated as wild large ungulates, but as management tools; four-legged mowers. What is conserved and managed, is the Persian carpet cut into pieces. Species may no longer disappear from those areas, but those that have disappeared because of cultivation cannot return, because the nature management practiced keeps the areas in the condition that instigated the species’departure in the first place. According to the shifting baseline syndrome this whole process can be considered a slow-motion disaster in nature, characterised by a lowering of standards, caused by redefining nature according to the experience of the last few generations of nature conservationists. 

The Greylag Goose (Anser anser), a keystone species

In the Netherlands, the Oostvaardersplassen changed all this. This nature reserve consists of 6,000 ha of open water, marshland, wet open grasslands, dry open grasslands and forb communities with trees and shrubs. The soil consists of calcareous clay and is very fertile. The area revealed that nature has resiliency. It showed a baseline of a more species-rich marshland and a more complete and more naturally functioning ecosystem. Bird species, such as the Spoonbill (Platalea leucorodia), Great Bittern (Botaurus stellarus), Marsh Harrier (Circus aeruginosus) and Bearded Tit (Panuris biarmicus), that had become very rare in the Netherlands, established themselves as breeding birds in numbers that were high in comparison to other nature reserves (Vera, 1980; 1988). The area also attracted species which had disappeared as breeding species from the Netherlands, such as the Greylag Goose (Anser anser) and Great White Egret (Casmeriodus albus). A pair of Ospreys (Pandion haliaetus) built a nest  in 2002 but did not breed and a couple of White tailed Eagles established a territory in 2005. These two large predators are now on the verge of establishing themselves in the Netherlands. The Oostvaardersplassen also served as a base from which other nature reserves throughout Europe became repopulated with species that had disappeared, such as the Bearded Tit (Panuris biarmicus), Marsh Harrier (Circus aeruginosus) and Cormoran (Phalacrocorax carbo). Between 1965 and 1975, Bearded Tits ringed in the Flevopolders turned up in Southern France, Switzerland, Estonia and southern Sweden (Vera,1988). The number of observations of the Great White Egret (Casmeriodus albus) in Britain also rose as the number of breeding pairs in the Oostvaardersplassen rose (Rogers, 2003). The first breeding pair arrived in this area in 1974. In 2005, 97 breeding pairs were counted. 

These bird species are reed marshland inhabitants. Among nature conservationists and managers the question was raised: how were they to be preserved? The answer was derived from the framework from which nature management commonly get their answers: from the framework of old-fashioned land use; in this case reed cutting. However, in the Oostvaardersplassen this was not an option. The area was too large to cut the traditional way, by hand. By that time it had also become impossible to use large, modern reed mowing machines, because the soil’s load bearing capacity was insufficient. These obstacles proved to be a boon for nature in the reserve. No one entered the marshland to manage it and so non-breeding Greylag Geese from all over Europe chose the site to moult during May and June. During moulting they lose all their primaries simultaneously, which renders them incapable of flying for 4 to 6 weeks. Obviously, they are very vulnerable during this time and they therefore seek out inaccessible areas to retreat to, like the marshy area of the Oostvaardersplassen. Up to 60,000 (non-breeding) Greylag Geese retreat to the marshland to moult (Van Eerden et al., 1997). 

A paradigm shift

What happened there was not described in any nature conservancy manuals. The Greylag Geese (Anser anser) grazed the marshland vegetation, especially the Reeds and the Common Cattails to such an extent that closed reed beds turned into open water; something which up until then only human management had been assumed to be capable of. The Greylag Geese created a mosaic of open water and marsh vegetation which countless species of wild animal and plant benefited from by enabling them to continue to exist in the area. Contrary to the common belief that herbivores only follow the succession of the vegetation, the Greylag Geese were instrumental to succession. That was a paradigm shift (Vera, 2000). The effect of Greylag Geese grazing was, that other wild species of plants and animals were able to establish themselves and survive in the area. This would have been impossible without the geese grazing. The natural process of grazing by geese started the natural process contrary to competition, namely facilitation. The Greylag Goose proved to be a so-called keystone species in the functioning of the marshy part of the ecosystem. If this species disappears from the scene, the system will collapse and many species will disappear in its wake. Speaking in terms of management, the Greylag Goose proved to be the natural manager of the 3,600 ha marshland in the Oostvaardersplassen. This natural process proved to be a known factor to those studying the much larger Neusiedlersee (35,000 ha) on the border between Austria and Hungary (Koenig, 1952). In fact the 3,600 ha marshland and open water at the Oostvaardersplassen proved to be large enough to have the same natural process of grazing and facilitating develop. 

Besides moulting Greylag Geese grazing, fluctuations in the marshland’s water level influenced by precipitation and evaporation, and wet and dry years also proved essential.  it is therefore essential for the marshland to dry out and flood periodically. When the marshland is dry, the moulting geese seek out other areas to moult in. Sightings of birds with specific coloured rings proved Greylag geese switched between the Oostvaardersplassen and the Danish island Saltholm and Swedish island Öland respectively (Zijlstra et al., 1991; Nilsson et al., 2001). During their absence from the Oostvaardersplassen, the grazed down vegetation recovered. The Reeds and Common Cattails germinate  on the bare, dry, clay soil and the reeds spread by sending out ground-hugging shoots (Vera, 1988; Van Eerden et al., 1997; Vulink & Van Eerden, 1998). This water level dynamic was also contrary to nature conservation opinion. Up until then, experiences in peat marshes were the baseline. The water levels in those marshlands should be kept as constant as possible, because otherwise the peat would shrink irreversibly and lose its capacity to hold water. Constantly pumping water into the area was the solution to prevent this. These pumps were also built for the Oostvaardersplassen, but are no longer used. 

A more full grown ecosystem 

The Oostvaardersplassen changed existing opinions on nature and its management. Major herbivores such as the Greylag Goose proved not to follow the development of vegetation, as had been commonly assumed up until then, but to be capable of controlling this development. 

In actual fact, Greylag Geese only spend a short period of time in the marshland. The majority of the time they graze on dry grassland. This is where the moulting birds congregate before and after moulting and where Greylag Geese and their young seek food. Without that grassland the natural process of grazing the marshland would not take place. The marshland ecosystem then collapses and after the Greylag Geese have gone, a cascade of events would result in many plant and animal species disappearing: the Song of the Dodo in other words. That is why grassland had to be created adjacent to the marshland. The question was how? And just as it had done for the reed mowing, the answer came from land-use as the benchmark for nature and nature management. Seasonal livestock grazing on farms was the answer, because after all geese are always found on this kind of farmland! In 1981, on the basis of this idea, it was proposed that the marshlands be made a nature reserve and that farming should be incorporated into the dry areas of the current reserve, where grassland should develop. The straight path of the proposed railway line between Almere and Lelystad would cut the farmland in half. Immediately adjacent to the nature reserve agriculture subordinate to nature, whilst further away nature would be subordinate to agriculture. A few people, including the undersigned had severe objections against this proposal. The principal of which being that not only would the farmers have to tolerate geese on their land in Winter, but also in Spring, Summer and Autumn, in other words year round. This would lead to a continuous battle between farmers and geese. In order to prevent this conflict a complete ecosystem, consisting of grassland and marshland, would have to be developed and be granted nature reserve status. To ensure that the area would not be bisected by the railway line, the latter would have to be rerouted. Both ideas were implemented (Vera, 1988). 

Large ungulates as key species in natural processes

Concerning the development of grassland, it was argued that if domestic cattle could create grassland then their wild ancestor, the Aurochs (Bos primigenius) - as a specialized grass-eater among our indigenous large ungulates - should also have been able to do so (Vera, 1986; 1988; Vulink & Van Eerden, 1998). This also applied to the other indigenous specialized grass-eater the Tarpan (Equus przewalski gmelini), the wild ancestors of the domestic horse. But the Aurochs and the Tarpan are extinct. Suitable replacements were therefore sought among these species’ descendents. In the end, Heck Cattle and the Konik Horse were chosen, which have undergone very little selective breeding and which therefore might still have a lot of the same natural characteristics as their wild ancestors. These natural characteristics could then be redeveloped by allowing the animals to live in the wild and become feral (Vera, 1988). Both breeds were selected in order to develop grassland through the natural process of grazing. The wild animals live in the nature reserve year round. This means that the number of animals grazing during the growing season is determined by the number of animals that have survived the preceding Winter. After all, during the Winter part of the population of animals dies off due to the lack of food. This causes undergrazing during the following Spring and Summer, and the remaining animals are unable to eat as much plant growth. This proves to happen at the Oostvaardersplassen, where the animals do not graze every part of the reserve equally intensively (Cornelissen et al., 2004). The areas which are not or less grazed during the growing season, turn into grass and forbs, which benefits mice and mouse hunting birds of prey such as Marsh Harriers (Circus aeruginosus) and Buzzards (Buteo buteo), and other plants which can then flower. Those areas which are grazed become a temporary home to the geese. Over the Winter the undergrazed grasses and forbs are eaten off and crushed. This offers many plant species the opportunity to germinate. Spring then reveals an open area of short forbs and grasses. The Spring and Summer combination of forbs and grasses together with more extensive almost year-round grazed grassland provides a much greater variety of animal and plant species than can be found on short grassland that is characteristic of seasonal farmland grazing. If more diverse vegetation could be created through seasonal livestock grazing, parts of the area would remain untouched over Winter, because the animals are all indoors then. This vegetation would then not be grazed off and trampled. More and more dead plants would accumulate creating a stifling layer of dead plant material in which nothing can sprout and few animals can live. This was the situation in large parts of the OVP, before grazing by wild ungulates started (Vera, 1988). 

More species of ungulates

However, nature was not home to just grass eating wild ungulates such as horses and cattle, but also to animals which feed on a combination of grass, trees and shrubs, such as Red Deer or specialized browsers, such as the Roe Deer (Capreolus capreolus) and the Elk (Alces alces). All these animals had different effects on the natural vegetation, because of their different food preferences (Van de Veen & Van Wieren, 1980; Van Wieren, 1996). The specialised grass eaters generally promote the establishment of trees and shrubs through grazing, while mixed feeders like the Red Deer (Cervus elaphus) that browse and debark shrubs and trees slow this effect. The different feeding strategies of the different species of ungulates constitute a system of checks and balances, preventing any single type of vegetation from becoming totally dominant. Together all the herbivores ensured varied vegetation which enabled the continued existence of all the wild species of plant and animal and which is essential to this (Vera, 2000; Duffy, 2003). The large herbivores therefore play a key role in maintaining biodiversity in nature (Sinclair & Norton-Griffiths, 1970). In order to augment the effect of horse and cattle grazing at the Oostvaardersplassen with that of a species which also eat trees and shrubs, Red Deer were introduced. Besides eating grass, Red Deer, for example, debark Elder (Sambucus nigra) in the Oostvaardersplassen, which horses and cattle do not do.

The regulation of the number of large ungulates in nature

Animal numbers developed steadily. Over the Summers they could develop enough fat to last them through the food scarce Winters. Eventually this increase will come to a halt when food sources run out. Animals will become thin and some of them will die off due to lack of food (Gill, 1991; Mduma et al., 1999; Grange et al., 2004; Höner et al., 2005). This took place at the Oostvaardersplassen. Animal welfare in the nature reserve was being compromised was the conclusion as the animals were becoming thin and animals died. Once again, the situation at the Oostvaardersplassen was being compared to the farmland benchmark. The deteriorating condition of the animals in Winter was compared to the condition of farm animals. The baseline for the welfare of animals living in the wild was based on the welfare of farm animals. Again this may be explained by the phenomenon of the shifting baseline syndrome. There has been a gradual accommodation of the creeping disappearance of wild animals and with that the creeping disappearance of their welfare. Animal welfare for wild animals has been redefined according to experiences with domesticated animals. The fact that they have a completely free life with a natural social order, that the calves stay with the cows whether they be bull calves or cows, and have a social order like that of other large bovine ungulates living in the wild, does not seem to matter. Their freedom is forgotten or ignored. The welfare of the animals at the Oostvaardersplassen seems to consist solely of their deaths. The criticism being that these deaths are on a large scale and therefore unnatural because there is a fence round the site and there are no large predators. The idea being that this prevents the ungulates from moving around in search of food, whilst predators would regulate the numbers and hold them well below starvation levels, thereby preventing the animals from dying from starvation. 

Large natural areas that allow animals to migrate when there is a shortage of food and where large predators are present can reveal whether these critics are right or not. An example of such an area is the Serengeti ecosystem in Africa. 

The Serengeti ecosystem is home to the largest herds of migratory wild ungulates anywhere in the world. It is a natural area of some 2.5 million ha in size. Its total surface area is the same as that given over to agriculture in the Netherlands. Some 1 to 1.4 million Wildebeest (Connochaetus taurinus) and approximately 200,000 Zebra (Equus burchelli) migrate away from certain areas when a scarcity of food and drinking water occurs there during the dry season. They thereby cover a distance of more than thousand kilometres. They return again during the rainy season. The Cape Buffalo (Syncerus caffer) (numbering around 74,000) does not migrate. The Serengeti also boats one of the highest densities of large predators in the world at approximately 1 Lion (Panthero leo) (per 1,000 ha and around 3 Spotted Hyenas (Crocuta crocuta) per 1,000 ha. In this area the large predators prove not to regulate the numbers of the migratory Wildebeest or non-migratory Cape Buffalo (Sinclair et al., 1985; Sinclair & Arcese, 1995; Mduma et al., 1999). For Zebras it was unclear which mechanism regulated their numbers (Grange et al., 2004). An average die off of 30% of the Wildebeest proved to stabilise the population. Of all the animals that died only 25% were killed by large predators, while 75% died through lack of food (determined by measuring bone marrow fat percentages. Of the animals that were killed by Lions and Spotted Hyenas, only 21% was in a poor physical condition. This means that 6% of all the animals that died in poor physical condition were killed by large predators. Remarkably the worse the animals’ condition became, the more the large predators shifted to prey that was in better shape (Mduma et al., 1999).

Not only on the Serengeti, but also in other areas of Africa such as the Ngorongoro Crater, which has the highest density of large predators (1 Lion per 220 ha and 1 Spotted Hyena per 80 ha), the numbers of large ungulates proved to be regulated by food availability and not by large predators (Kissui & Packet, 2004; Höner et al, 2005). The Ngorongoro Crater is approximately 26,000 ha in size and is home to 25,000 large ungulates, such as, for example Wildebeest, Zebra and Cape Buffalo. None of the large ungulates migrate because they are surrounded by a rather steep crater wall that acts as a fence. 

Outside Africa, for example in Yellowstone National Park in North America where Wolves (Canis lupus) were reintroduced in 1995 and 1996, the number of Wapiti (Cervus elaphus) proved not to be regulated by Wolves (who occur at a density of 1 Wolf per 2,100 ha). Both in very severe Winters and in mild ones animals became undernourished and died (Mech et al., 2001).

The regulation of large ungulates in the Oostvaardersplassen

Compared to the above data, the die off at the Oostvaardersplassen over the last year among cattle, horses and Red Deer, namely 34%, 14% and 22% respectively, cannot be deemed exceptional and definitely not unnatural. The fence obviously does not make a difference. Another fact is that Staatsbosbeheer does intervene for the sake of animal welfare on the basis of the so-called predator model. I.e. if an animal’s behaviour reveals its death is impending it is shot. Of all the animals to die last Winter at the Oostvaardersplassen, Staatsbosbeheer shot 65% because they were in poor shape and 35% died due to lack of food. Compared to the Serengeti where 6% of all the animals that died were animals in poor shape killed by large predators and where 75% died due to malnutrition, Staatsbosbeheer is no mean predator. 

The Red Deer carcasses which – according to the Dutch Law on the destruction of animal carcasses – may be left where the animals fall, served as food for large birds of prey such as the Sea Eagle. For the entire last year, there has been a pair of Sea Eagles present at the site and it will not be long before they start breeding as they are already dragging branches around. With Europe’s largest eagle as a breeding bird, the Oostvaardersplassen will disprove the conventional wisdom that eagles cannot breed in densely populated countries such as the Netherlands. 

The future

The Oostvaardersplassen represent the future; the future of nature in Europe. Are we going to base ourselves on the benchmark of the cut up Persian carpet? Then the agricultural man-made landscape will be the only baseline for nature and nature management, and consequently the standards and values applied to the biodiversity that survived on agricultural land and the welfare of domestic livestock will be the standards applied to nature and the welfare of large ungulates living in the wild. The song of the Dodo will then be heard loud and clear in the sense that it will be impossible for many plant and animal species that disappeared due to the introduction of agriculture to return. The other option is to take a Persian carpet which has not been cut up as our baseline for nature and to give natural processes the chance to redevelop in large-scale nature reserves. In that case, we will have to develop a baseline for the welfare of wild animals alongside that in existence for livestock. We will then also have to learn to live with animals living wild in nature, periodically becoming thin and partly dying off due to lack of food. If we are unable to, we run the risk of making the presence of nature impossible because of the shifting baseline syndrome that gave us the baselines we use nowadays.

Dr. Frans W.M. Vera, Staatsbosbeheer, Research, Development and Strategy
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