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A Historical Introduction

There has always been a sense of heritage in the passing on of lands and buildings from one generation to the next; as major public lands became collective or national properties, so they too were formally passed from generation to generation. Some lands and buildings were seen as being sacred, and often recognised across many nations. There were also places that were preserved for the rich and powerful to use as their exclusive hunting grounds. Others were recognised as places of special beauty, and they too may have been set aside as nature preserves in their own country. 

The values and interests underlying the preservation of these many sites started to come together at a world level following World War II. Some of this was probably due to specific events, such as the virtual destruction of the City of Dresden, which heightened awareness of what might be lost if we failed to pay proper respect to important places. This was finally crystallised in 1960 by René Maheu’s leadership in saving the Nubian monuments from inundation by the Aswan Dam.

Discussions over the next 10 years led to UNESCO developing a concept plan for recognition of monumental sites of cultural endeavour as “sites of universal human value”.  Then a parallel concept grew up within IUCN and with a focus upon sites of exceptional natural value. These two somewhat different plans were then integrated, and in 1972, the World Heritage Convention was established as an international agreement, and implemented through UNESCO. 

Since then, 788 sites have been assessed and judged worthy of inclusion on the World Heritage Register. Most are recognised as either cultural or natural, but the number that are recognised as having both cultural and natural values has increased and a further category of sites called cultural landscapes has gradually grown up since 1993. 

A further number of international conventions or other arrangements have arisen to further world stewardship of important values – the Man and Biosphere program, Charter for Nature, Convention on Biodiversity, Ramsar Convention on wetlands. Only last week in the United Kingdom, a meeting was held to further the notion of setting up an international network of Geoparks – parks which would each provide for identification and protection of particularly significant geologic or geomorphic phenomena. 

World Heritage and the Current Recognition of Karst 

This paper will now focus upon karst sites and discuss some of the issues associated with these. Obviously, the enormous areas of karst in China make this a very fruitful focus, but it must also be recognised that many of these issues may apply to non-karst sites.

Worldwide, there are some 50 sites that are located upon and/or feature karst phenomena. Some of these were inscribed for other reasons – but that is not surprising. On one hand, many biodiversity hotspots are located on karst and on the other, the natural beauty of karst often leads to the development of important cultural traditions upon karst. 

[See the lists of sites provided in the Annex to this paper.]

One only has to look over the list to see that a number of themes dominate:

· Aesthetic quality: many of the listed sites are famous for their spectacular scenery or the remarkable underground beauty of the caves

· Biodiversity: the biodiversity of karst is utterly remarkable, even if often overlooked – many of those interested in biodiversity focus upon fur, feathers and flowers and ignore the remarkable adaptation, endemicity and diversity of invertebrate populations. The biodiversity upon karst is very much a result of the multitude of micro-climatic niches that are provided both on the surface and underground. 

· Geo-climatic and environmental history: “Caves are the books in the library of the history of the earth”. As we learn to read the language of the caves more fully, we realise that they really are a remarkable treasure house of our past. Fossils, rock art and sediments provide evidence of particular importance. Today, new discoveries are reported virtually every week. As I sat down to write this paper, my incoming e-mail reported on a British cave art discovery of great significance. Further, the patterns of limestone deposition and subsequent karstification tell us a great deal about sea-level change phenomena.

· Mineral chemistry: the beauty of cave minerals has long been recognised, but caves now provide valuable natural laboratories for exploring geodiversity and the role of micro-biota in genesis and development of minerals. Recent years have also revealed the immense diversity of stromatolites in karst areas – once thought to be long extinct.

· Evidence of human use and occupation: The most obvious examples are the caves with rock art which is both extremely beautiful and also provides evidence for improving our understanding of the way in which human perceptual and conceptual processes evolved.

Issues in Karst World Heritage Sites

Obligations of the Host Nation

On nominating a site for World Heritage recognition, state parties undertake two concurrent obligations:

· Proper protection and maintenance of the site, and in particular, the values upon which registration is based

· Making access to the site available as a right to all peoples of the world

At first sight, these two sets of obligations are conflicting. Providing access often leads to degradation of a site, but that is largely the case where understanding and management capacity is limited. World experience demonstrates that sites can and should be managed on a low-impact, high-sustainability basis. The tourism industry must learn to share in and contribute to this level of management.

At the simplest, there is now a lot of understanding of how walkways can be constructed in such a way as to minimise the impacts of infrastructure. But the application of this and related understandings depends upon quality of management. It might even be said that tourists do not create impacts – but managers so.

Part of this may rest upon appropriate use of technology and alternative means of providing access. The bat population at Naracoorte Caves WHA in Australia demonstrates an excellent example of this. Active infra-red cameras provide real-time images of the bats to video monitors in an observation centre on the surface. There is absolutely no disturbance or other negative impacts upon the bats, but visitors see them far more than they could if they entered the cave. Similarly, and in another observation centre, mobile robots reproduce accurate representations (as far as knowledge permits) of the extinct animals whose bones provide the fossils that provide the major value of the site.

Incomplete nomination, assessment and inscription

The three major karst World Heritage areas of China provide an excellent example of this problem. Wulingyuan, Huanglong and Jiuzhaigou are all inscribed only for their aesthetic values
. The problem to which this gives rise is that continuing management will be based largely upon the inscription, and so other values may well be overlooked or totally ignored. Visitors will not be able to fully understand or appreciate the site, and some of the ‘hidden’ values may well be degraded. 

Of course, at the time these three sites were inscribed (1992), the processes of nomination and assessment were relatively under-developed. I can only encourage a review of assessment for all three of these sites. Even without having visited them, I can predict some of the other values that would be revealed by a comprehensive assessment. 

Boundary Issues

Sometimes this is related to key issues about site boundaries. These are often determined by simply utilising existing administrative boundaries. In a variety of ways, this may not do justice to the site. I will refer to merely three examples to demonstrate the importance of proper consideration of this question.
The Plitvice Lakes of Croatia were one of the early World Heritage sites. The headwaters of the river that fed the lakes were outside of the site and hence not subject to management by the site authority. However, the very existence of the lakes is subject to the maintenance of water quality. The problem has recently been dealt with and the total system is included in the site. It is interesting to note that the change of boundary was opposed on the grounds that the additional did not add to the environmental diversity of the site; the critics failed to recognise that the change was fundamental to the long-term integrity of the site
.

Luang Prabang in Laos PDR is a very wonderful cultural heritage site. However, the boundary excludes a cave some distance outside of the city boundary that for many centuries was a fundamental component of the religious infrastructure of the City and the Kingdom. A further problem is that the city is located on the edge of a particularly significant and beautiful karst area. A more extensive site boundary would have greatly enhanced the value of the WHA by keeping the city in its natural context.  Full assessment of the natural values may well determine that the wider area warrants inscription in its own right.

The newly inscribed PurnululuWHA in North-western Australia is a truly distinctive site in quartzite karst. Its boundary is that of the proclaimed National Park and at the time of nomination, no consideration was given to a wider area. However, a remarkable river cave, again in quartzite karst, is located within sight of the area but outside of the boundary
. Consideration is being given to expand the site and thus make it more adequately representative of the land system of which it is at present only a part.  
The Cultural-Natural Nexus of World Heritage

As explained above, the World Heritage Convention and its administrative systems grew up virtually as two parallel systems – Cultural Heritage and Natural Heritage. Some sites come to be nominated, assessed and described according to both sets of criteria. Three karst sites - The Tasmanian Wilderness (Australia), Pyrennes-Mount Perdu (France & Spain), and Pamukkale (Turkey) – are inscribed as being both natural and cultural heritage. I am sure that given a broader assessment, a number of others could be recognised as deserving of a similar breadth of inscription. 

More importantly, the division is a somewhat arbitrary one. There are very few ‘natural’ areas of the world that have not been changed in one way or another by human intervention. The commonly used terms ‘pristine’ and ‘wilderness’ express the idea of untouched nature, yet the evidence is that that such a phenomenon no longer exists. A new paradigm, which gives general recognition to this problem, is now arising
. 

One practical outcome of the new paradigm is that a new category of World Heritage sites is now established called cultural landscapes
. These are sites where a land area may be:

· Intentionally created by people

· Organically evolved as a result of social or other human influences, and may either be a relict of fossil of a past regime, or may be in continuing long-standing traditions or life-styles and still evolving as it responds to change 
· Associated with religious, artistic or cultural traditions, even though there is little material evidence to be seen. 
At this stage, some 35 sites have been so designated. 
Ideally, all nominations and assessments of new sites and all reviews should adopt a much broader approach in order to examine both cultural and natural values and in the light of this, to assess the delimitation of the site by its proposed boundaries. Such an approach will open the door to much more effective consideration of inscription and future management.

Confusion about Objectives

At the same time, there is at least some misunderstanding arising in relation to artificially created ‘nature parks’ which serve a predominantly commercial purpose. Their objectives are essentially to do with recreation, diversion or amusement. Conspicuous examples include the several Disney World Parks and the superb X-Caret park of Mexico
. They condense a wide range of natural and/or cultural scenes into a confined area and become major destinations for the tourism industry. Essentially these sites are about nature-based entertainment. They have never been nominated for World Heritage and would not be accepted if they were.

In the contemporary economic policy environment, some public protected area managers are being pressured by their respective governments to become more ‘commercial’ in their operation, and so raise a higher proportion of their operating budget by marketing similar opportunities within their park. This can easily result in a confusion and ambiguity of objectives.

The purpose and objectives of World Heritage recognition are clear. It is about the recognition, conservation and appreciation of sites that are of ‘universal human value’. Obviously, although providing for appreciation of sites essentially invokes tourism, the core purpose of the site must not be compromised. 

Quality and Integrity of Management

A recent meeting convened by the China Council for International Cooperation Environment and Development discussed the IUCN protected Area Categories and their potential application in China. This meeting highlighted a number of related issues that are very relevant to this discussion:   

.  .  . The objectives of many protected area types in China are not always clear, and some of the terms used to describe protected areas are confusing. The present situation derives from several different pieces of legislation over the past 10 or 12 years, which have been enacted in a rather ad hoc fashion. As a result there are many protected areas but no real system. . .  

.  .  . Many protected areas are set up for economic reasons, such as to generate tourism revenue, which may be in conflict with [other] objectives . . .

It was agreed by those present that .  .  . The system of protected areas in China is very complex, and there is a need to provide an overall framework

The lack of a national protected area system means there is little clear and explicit consensus on standards in management of protected areas. Each area is largely managed by local decision-making rather than any widely agreed standards.  I have already argued that the potential conflict between the World Heritage concept and tourism can and should be resolved by ensuring that tourism infrastructure is always developed on the basis of low impact and high sustainability. This is formalised within the World Heritage Convention and must be considered when a nomination is being prepared and is considered in the course of the pre-inscription assessment. 

The recent meeting also noted that the development of a sound system for protected area management in China must evolve gradually. So, in thinking about World heritage nomination of karst sites, it may well have to proceed before a national system is developed, but the vision and integrity of management must be dealt with in any nomination. 

It is clear, from both the recent meeting and this one, that the need for careful consideration of World Heritage assessment and management is now recognised within China. I am sure that both IUCN as an organization, and in particular, those of us specifically concerned with Caves and Karst will be glad to give any help and support which is required.

So, allow me to suggest some short-term actions which could be implemented (or are being implemented) right away.

1. I recognise that steps are already being taken to stabilise the excavation site at Zhoukoudian and commend this. I also note that a plan for on-going monitoring and maintenance must be developed and put in place.

2. It must be recognised that assessment, planning and management of a World Heritage must be carried out on a holistic basis and this demands multi-disciplinary team work and co-operation. It also demands capacity-building, particular in relation to knowledge and understanding. 
3. This suggests that a national strategy and process must be developed to ensure that capacity building takes place, that the resulting learning is neither lost nor fragmented and that the responsibility for World Heritage is fully integrated at the national level.
4. An important first step in capacity building would be to ensure that there was common agreement re the nature of an assessment and valuation process. This should be based upon a holistic, multi-disciplinary and hierarchical strategy.
 

5. The values of the existing sites at Wulingyuan, Huanglong and Jiuzhaigou should be reviewed and re-assessed. This may lead to an extended nomination of one or more of these sites on further criteria. Perhaps more importantly, it should lead to a management audit to ensure that all values are being given proper attention in on-going management.
6. Given the above, it should then be feasible evaluate any other proposed sites and proceed with assessment and preparation of nominations if so decided.
Footnotes

� This issue was highlighted at the 2001 Mulu Forum on Karst Ecosystems and World Heritage in the Asian-Pacific Region. See Wong, T., Hamilton-Smith, E., Chape, S. & Friederich, H. Proceedings of the Asia-Pacific Forum on Karst Ecosystems and World Heritage. Environment Australia, Canberra.





� The World Heritage Committee endorsed the extension of this site in 2000.





� Again, see the report of the Mulu Forum





� Whale Cave is in fact a complex geomorphic feature and best developed such cave yet recorded.





� The best concise description of the new paradigm is provided in Phillips, A. 2003. Management Guidelines for IUCN Category V Protected Areas. IUCN, Gland Switzerland and Cambridge, UK, pp. 13-14.





� A concise description is provided in Rossler, M. & Cleere, H. 2001.  Connecting Nature and Culture, World Conservation, 2001/2: 17-18. For a detailed discussion, see Phillips, A. 2004, World Heritage Cultural Landscapes: An overview of the natural values. Paper to the US/ICOMOS International Symposium, Natchitoches, Louisiana, 21pp. (Available on CD-Rom)





� For a detailed discussion, See Hamilton-Smith, E., 2004. Holistic Assessment and Karst in World Heritage. Paper to the US/ICOMOS International Symposium, Natchitoches, Louisiana, 7 pp. (Available on CD-Rom)





� This issue is discussed, using X-Caret as an illustrative example, in  Slater, C. 2003. In Search of the Rain Forest. Duke University Press, Durham and London, pp. 14-16.





� The current author has extensive experience in both applying and teaching this approach and would be glad to assist if called upon.


















































Annex:                                                World Heritage Karst Sites





A listing initially prepared by Elery Hamilton-Smith and Rolf Hogan, April 2001


(Updated to 2004 by EHS)


.





In this listing, we have classified sites into three categories based upon their relationship with the formal inscription process. But it must be emphasised that this does not necessarily reflect differences in the value and significance of the karst within the site. A number of the sites in category 2 are entirely located on karst; many of them owe their distinctive character to the karst upon which at least part of the site is located. 





Table 1. World Heritage Sites inscribed specifically for their Cave and Karst Features (9)





World Heritage Site�
State Party�
Year�
Key Features/Justification for Inscription�
Criteria�
�
Puerto-Princesa Subterranean River National Park�
Philippines


�
1999�
Spectacular karst landscape, underground river & caves. Most significant forest in Palawan Biogeographical Provence).�
iii, iv�
�
Gunung Mulu�
Malaysia�
2000�
295km explored caves, Sarawak Chamber - world’s largest; Speleothemes with spectacular aragonite & calcite needles. 1.5 myo sediment sequence, giant doline-karst collapse, lateral planation; 


Bats & swiftlets energy transfer from forest to cave; Karst, bats, pinnacle forest 


Forest & cave biodiversity.�
i,ii,iii,iv.�
�
Desembarco del Granma National park and System of Marine Terraces of Cabo Cruz�
Cuba�
1999�
Uplifted marine terraces and ongoing development of karst topography. Aesthetic value of stair-step terraces and cliffs �
i, iii�
�
Carlsbad Caverns National Park�
USA


�
1995�
81 caves. Huge caverns & decorative mineral features, scenic values esp. Lechuguilla. (Most types of limestone cave formation are found here, including long passages with huge chambers, vertical shafts, stalagmites, stalactites and gypsum 'flowers' and 'needles'. Excellent examples of karstification by sulphur acids. Rich microfauna.)


�
i, iii�
�
Mammoth Cave National Park�
USA�
1981�
Continuous cave formation (100 mya-present). Large level passages & jagged domepits. Rich troglobitic fauna. �
i,iii,iv�
�
Plitvice Lakes National Park �
Croatia�
1979/


   2000�
Spectacular travertine barriers and lake systems; forest in excellent condition.





�
ii, iii�
�
Caves of Aggtelek and Slovak Karst


�
Hungary/


Slovakia�
1995/


   2000�
712 caves.  Variety and concentration of cave types, speleothems and an array of typical temperate zone karst features. (Includes aragonite and sinter formations and an ice filled abyss.)�
i�
�
Skocjanske Jame�
Slovenia


�
1986�
Awesome river canyons, textbook portrayal of karst hydrogeology. On-going process;  Collapsed dolines & caverns .�
ii, iii�
�
Ha Long Bay


�
Vietnam�
1994/  


   2000�
Most extensive and best-known example of marine invaded tower karst and one of the most important areas of fengcong and fenglin karst in the world.�
i, iii�
�
Phong Nha Ke Bang�
Vietnam�
2003�
One of the finest and most distinctive examples of a complex karst landform in SE Asia. Phong Nha displays an impressive amount of evidence of earth’s history.�
i�
�



Table 2. World Heritage Sites inscribed for other reasons, but with Significant Cave and Karst Features (26)





World Heritage Site�
State Party�
�
Key Features�
�
�
Shark Bay�
Australia�
1991�
Located on karst, with zones of differential salinity within the bay and outstanding display of living  Stromatolites �
i, ii, iii, iv�
�
Australian Fossil Mammal Sites�
Australia�
1994�
Vertebrate Fossil deposits at Riversleigh (Oligocene-Miocene) & Naracoorte (Pleistocene). Both have a diversity of karst landforms and Naracoorte has high current biodiversity.  �
i, ii�
�
Tasmanian Wilderness�
Australia�
1982�
Many areas of karst in limestone and dolomite. High geodiversity and biodiversity values.�
i, ii, iii, iv


C iii, v, vi�
�
Greater Blue Mountains�
Australia�
2000�
Includes Jenolan Caves and a number of smaller karst sites�
ii, iv�
�
Lord Howe Island�
Australia�
1982�
Small area of karst in aeolian calcarenite and coralline limestones�
iii, iv�
�
Purnululu�
Australia�
2003�
Karst landscape on quartzitic sandstones demonstrating clearly the process of cone karst formation on sandstone �
i, iii�
�
Pirin National Park�
Bulgaria�
1983�
Various areas of karst, some of which have been shaped by glaciation�
i, ii, iii�
�
Canadian Rockies�
Canada�
1984�
Castleguard and other caves 





�
i, ii, iii�
�
Nahanni National Park�
Canada�
1978�
Spectacular karst landforms, including an immense gorge and caves�
ii, iii�
�
Three Parallel Rivers of Yunnan Karst�
China�
2003�
Geological history of the last 50 million years associated with the collision of the Indian Plate with the Eurasian Plate, the closure of the ancient Tethys Sea, and the uplifting of the Himalaya Range and the Tibetan Plateau.�
i, ii, iii, iv�
�
Wulingyuan Scenic and Historic Interest Area�
China�
1992�
At least one-third of the site is on limestone, with extremely large caves and two natural bridges, one of which is 357m. high. 


�
iii�
�
Huanglong


�
China�
1992�
Famous for its extensive and spectacular travertine deposits; many other karst features�
iii�
�
Jiuzhaigou Valley�
China�
1992�
Largely on dolomite and calcareous travertine�
iii�
�
Alejandro de Humboldt National Park �
Cuba�
2001�
A large inland plateau which is one of the most biologically diverse island sites known. It includes both limestone karst and pseudokarst�
ii, iv�
�
Pyrenees-Mount Perdu


�
France/


Spain�
1997/1999�
Alpine karst site with lakes, gorges, waterfalls, cirques and canyons�
i, iii


C iii, iv, v�
�
Lorentz National Park�
Indonesia�
1999�
Much of the park is high altitude karst, with spectacular landforms. Regrettably, the finest of the karst is adjacent to but not included in the park�
i, ii, iii, iv�
�
Tsingy de Bemaraha�
Madagascar�
1990�
Pinnacle karst that is difficult to access; little investigation to date.�
iii, iv�
�
Sian Ka’an�
Mexico�
1987�
Situated on the edge of the great cenote karst of the Yucatan Peninsula. Only a small part of this karst is within the WHA.�
iii, iv�
�
Te Wahipounamu�
New Zealand�
1990�
Includes a number of small areas of karst, including the Aurora Cave at Te Anau. �
i, ii, iii, iv�
�
Lake Baikal�
Russian Federation�
1996�
A major part of the watershed (Irkutsk basin) is located on Karst.�
i, ii, iii, iv�
�
Western Caucasus�
Russian Federation�
1999�
The Northern section consists entirely of karst with some of the world’s great deep and extensive caves. Some of these have important Neanderthal sites and so are of considerable archaeological value.�
i, ii, iii, iv�
�
East Rennell


�
Solomon Islands�
1998�
A particularly large and diverse raised coral atoll.





�
ii�
�
Thung Yai Hua Kha Khaeng�
Thailand�
1991�
One of the various protected areas over the Western karst region – an area with great diversity and value on many criteria.�
ii, iii, iv�
�
Pamukkale�
Turkey�
1988�
Spectacular travertine terraces�
iii


C iii, iv�
�
Henderson Island�
UK: Pitcairn


Islands�
1988�
Relatively undisturbed example of a raised coral atoll.�
iii. iv�
�
Grand Canyon�
USA�
1979�
Caves are found throughout the Redwall limestone beds and contain a great number of archaeological relics.�
i, ii, iii, iv�
�
Canaima National Park�
Venezuela�
1994�
The most outstanding example in the world of karst in quartzitic sandstones.�
i, ii, iii, iv�
�
Durmitor National Park�
Yugoslavia


(Montenegro�
1980�
Deep limestone beds span a remarkable geological sequence. Glacial lakes, caves and the Tara Canyon dominate the landscape. �
ii,. iii, iv�
�



Table 3. Cultural World Heritage Sites Containing Cave and Karst Features (9)





World Heritage Site�
State Party�
�
Key Features�
�
�
Zhoukoudian�
China�
1987�
Peking Man excavation site situated in ancient karst�
C iii, iv�
�
Viñales Valley�
Cuba�
1999�
Karst landscape with conical hills (Mogotes) in a wide flat-floored valley. It is a ‘type locality’ of Mogote karst and has a rich subterranean biodiversity.�
C iv�
�
Caves of the Vézère�
France�
1979�
Some 147 identified and significant prehistoric sites, including the famous Lascaux and many other painted caves�
C i, iii�
�
Luang Prabang�
Laos�
1995�
Built on karst with various landforms; a number of the caves are important temple sites.�
C ii, iv, v�
�
Chichen Itza�
Mexico�
1988�
Situated around an immense cenote that was a major site of sacrificial rituals.�
C i, ii, iii�
�
The Fossil Hominid Sites of Sterkfontein, Swartkrans, Kromdraai, and Environs�
South Africa�
1999�
A cluster of karst sites containing remains of some of the earliest humanoids.�
C iii, iv�
�
Altamira Cave�
Spain�
1985�
One of the most famous and diverse collections of cave art�
C i, iii�
�
Atapuerca Caves�
Spain�
2000�
Contains earliest and richest evidence of human beings in Europe.�
C iii, iv�
�
Södra Ölands Odlingslandskap�
Sweden�
2000�
The only extensive area of limestone in Sweden – a large pavement with various surface karst features.�
C iv,v�
�




































