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1. Introduction

This report is based upon a brief field trip to the Gombong karst, primarily for the purpose of advising upon the redevelopment of Gua Petruk as a tourist destination. However, to adequately deal with the issues involved in such a development demands dealing first with a number of contextual issues. So, the next four sections of the report deal respectively with:

· General Principles in karst management

· Specific Characteristics of the Gombong karst

· Regional Development of an effective tourism program, and

· The principles of nature-based tourism

Only then, the report will turn to proposals for development and management of Gua Petruk. Following that, it will return to some special issues in regional integration and finally to sustainability of tourism.

Many people contributed to my understandings of the region and the potential re-development. In particular, I acknowledge the help and support of:

The Bupati, Dra Rustriningsih for her formal and personal support of my visit through hospitality and encouragement

Dr Robby Ko of the Federation of Indonesian Speleological Activities (FINSPAC) and Ir Kusdarwanto of the Kebumen District Government who arranged my visit and provided continuous practical support

Prof Otto Soemarwoto, for advice on the sustainability concept in Indonesia

Prof. Suhardi of the Faculty of Forestry, Gadjah Mada University, for advice on the forest environment and ecology

Ir M. Suparwoko for advice on current planning for the Kebumen district 

Dr. Bambang Soenarto for information about and discussion of regional hydrology

Dr. Mas Noerdjito for advice on biota of the region

I Gede Ardika, Minister for Culture and Tourism; Thamrin Bachry, Deputy Minister of Culture and Tourism; Effendy Sumardja, Deputy Minister of Environment; senior officials of the ministries, all for their interest and very genuine support in principle. 

2. Karst, Caves And Conservation

The term karst refers to a land system formed by dissolution of the rock in water, and is usually found in limestone, as it is at Gombong. This means that the basic factor in maintaining the integrity of a karst area is to maintain the dynamic relationship between rock and water. Hence, water management is of the highest importance in karst conservation. However, beyond that, karst is indeed a complex system, which involves a dynamic and interactive yet balanced set of interactions between rock, water, soil, gases, energy flows, and life. This means that karst is a highly vulnerable system, within which disturbance of any one element will inevitably affect other elements. As a simple example, destruction of forest cover will impact directly upon soil stability, which in turn impacts upon water movements sand hence on energy flows within the system and on the subterranean biota.

Karst is usually characterized by lack of surface streams as water moves underground; by caves and by the often picturesque natural sculpture of the surface rocks. Moreover, karst areas often have a distinctive environmental character that provides a wide variety of niche habitats for a remarkable diversity of life forms. It is no accident that many of the world’s biodiversity hotspots are located in karst areas

There are often multiple demands made upon karst lands and some of these, e.g., mining or quarrying, de-forestation, dam or road construction are potentially extremely destructive. This does not necessarily mean that such activities must be prohibited, but that they must be located and carried out in a way that minimizes the destructive effects.

There is a complex set of values attached to karst, and these provide the basis upon which conservation management is based.

Firstly there is a range of human and social values. People are, and always have been fascinated by caves. Issues of mystery, a sense of spirituality, and the opportunity for peace and quiet, or contemplation have been highly valued and a stimulus to one’s imagination. From a utilitarian perspective, our ancestors used caves as places to live, to play, to worship and to die. Even to this day, we still see elements of these.  

But today, probably the most important human and social interests are kindled by the sheer beauty of landscapes and caves which in turn leads us to tourism and recreation. Like much outdoor recreation, this adds to the level of positive health and sense of peace in the community. 

A second series of values relate to the scientific evidence stored in karst areas. It is commonly said that Caves are the books in the library of the history of the earth. This is perhaps a little dramatic, but it makes the point that caves store a remarkable amount of information about the prehistory and history of the earth. Certainly, as scientists have learnt to read this evidence, so we come to much deeper understandings of our environment. Caves also provide an invaluable natural laboratory for the study of evolution, ecology and other biological processes.

Finally, there is a range of economic values. It is already well recognized within the regional development strategy that water storage is one of the most valuable economic elements of karst. High quality soils are often found in karst areas, and this provides a basis for agriculture and other special crops, including grapes for wine-making. Natural forests, particularly on tropical karst have a great number of plants of food or medical value and they also produce a number of products which are utilized in the craft industries. Bats are commonly found in the caves, and they may be of immense economic significance, either in pollinating plants (e.g., the Durian depends upon bats for its fruit production) or in the guano which is collected from the caves for fertilizing gardens. Bats also consume immense numbers of insects – they are one of the best and certainly lowest-cost pesticides. Tourism, already mentioned above as a human value, can also make an important contribution to the economy

The broad conservation strategies which must be pursued if all of the above values are to be maintained include:

· Maintaining the dynamic balance of the water budget; At Gombong this demands further research to properly characterise the dynamics of the water budget 

· Minimise destructive utilisation - quarrying, forestry, etc 

· Maintain the quality of the soil and restore the natural vegetation

· Minimise pollution – silt, pesticides, wastes

3. Special Issues in the Gombong Karst

The Gombong landscape is in itself spectacular, consisting of the karst form generally known as conekarst. There are considerable variants of this kind of landscape but all have the typical surface cones, with multiple run-offs that rapidly drain even very heavy rainfall into the groundwater. 

	A typical view of the conekarst surface
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The limestone is deposited on top of volcanic basement rock. Both the basement rock and the limestone dip downwards to the North. The water input to the karst system all comes from the relatively heavy rainfall that falls upon the top of the plateau and immediately drains into the underground system. Technically, this is known as an autogenic system as the hydrology is driven by direct rainfall input and there is no run-off from surrounding impervious rocks. From the management perspective, this is an excellent situation – there is no necessity to reduce destructive activities occurring outside of the karst.

Because of the dip structure of the limestone, water discharge is by way of springs (generally as outflows from cave systems) along the Northern and Eastern boundaries of the Karst. Because the Karst is a plateau with autogenic hydrology, and the plateau has suffered little damage, the water is apparently of excellent quality

	The stream which emerges from Gua Petruk is typical of the many springs which drain the Plateau.
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Generally, the forest is not severely damaged, although parts of the forest has been disturbed and some are significantly impoverished, but a restoration program balanced with the need for harvesting of food species and even planting informal gardens could and should be instituted.
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	Two views of the forest above Gua Petruk
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Probably the major environmental problem that demands attention is the widespread community-based quarrying of the limestone. This creates an aesthetic problem for tourism and a health problem for residents.  It has been suggested that such quarrying should be prohibited and that any required limestone should be purchased from the large quarry companies.
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	Limestone Quarrying in operation, and the later processing                                         in a haze of smoke and dust.


However, this needs careful consideration – the prices charged by industrial quarries may well be beyond the reach of local farmers or there may be real access barriers to negotiation of supply. So, the limestone supply issue needs careful analysis and negotiation with the farming community.

A potential alternative might be developed to allow continuation of community-based quarries on appropriate sites, and under collaborative management by the quarry operators and the district government. But this would have to involve support (largely improved water supply) for dust-free quarrying and improved kilns in order to minimise the current problems. 

Concern is often expressed about the negative environmental effects of the tourism industry. But this can be controlled if we understand and properly manage the environment and social impacts. So any tourism development needs a properly developed management plan and provision for funding of any necessary environmental protection. Some proposals will be included below in this matter, including a strong recommendation for community-based collaborative management.
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