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Abstract

The landscapes on the borders of the Fengshan and Bama counties in northwestern Guangxi, constitute spectacular fengcong karst. Large dolines, tiankengs, natural arches and caves, that all evolved largely through the Pleistocene evolution, feature spectacularly in the terrain. The British China Caves Project have been assisting the Karst Research Institute (in Guilin) and the Fengshan government in trying to achieve Geo-Park status; they have now surveyed 50 km of passage in the area, including 29 km in the extensive cave system of Jiangzhou Dong, which underlies parts of both Fengshan and Bama counties. This cave system, now recorded as the third longest system in China, would be the centre piece of a Geo-Park in Fengshan. However, the removal of speleothems from the caves over generations has resulted in extensive damage to a fragile environment, and this continuing problem will present a serious challenge to those involved in cave conservation in the area. This paper makes observations on the development of the karst scenery and the further potential for cave exploration in the area, and considers how the delicate balance between the needs of the population, tourism and conservation might be addressed.
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Introduction

The two cave exploration expeditions to Guangxi in 2004, took place during the months of March and October. They were part of the British China Caves Project, which for many years has been an informal programme of co-operation between a variable team of British cavers, under the auspices of the British Cave Research Association and members of various Chinese research institutions.


The area involved in this expedition lies west of the Hongshui River, in the northwestern part of Guangxi Autonomous Region. The Fengshan karst is situated between the You and Hongshui Rivers, some 300 km west of Liuzhou. Access to this area was previously allowed only after receiving special permits from the Ministry of Land and Resources. However, more recently economic and tourist development in China has been accompanied by a considerably more relaxed approach to foreign interest in exploration in these areas.   


Parts of Guangxi are considered to be some of the most spectacular karst areas in Asia. This much-eulogised scenery cannot fail to impress even the most seasoned traveller, with karst towers and dolines of spectacular dimensions. The vast area of limestone terrain is characterised by a sub-tropical climate, and has fenglin and fengcong karst at altitudes from 150 m to 2000 m above sea level. The Fengshan area is particularly striking, with an array of karst features that include the San Gu River, tiankengs, the Jiangzhou natural arch forming a gateway to the village of the same name, the huge fossil cave entrance of Jiangzhou Dong, and an abundance of fengcong conical hills.


Such is the potential of the area for scientific investigation and tourism development that the local government of Fengshan has applied for Geo-Park status. The 18th &19th field programmes of the British China Caves Project (Gill et al, 1990; Waltham & Willis, 1993) have been assisting the Karst Research Institute (in Guilin) and the Fengshan government in trying to achieve this status. The China Caves Project has now surveyed 50 km of passage in the area, including 29 km in the extensive cave system of Jiangzhou Dong, which underlies parts of both Fengshan and Bama counties. This cave system, now recorded as the third longest system in China, would be the centre piece of a Geo-Park in Fengshan. Explorations were by 17 cavers from Europe, 8 members of the Karst Research Institute in Guilin, and members of caving clubs in Nanning. 

Cave formation in southern China

Along with most of the caves in southern China, those newly discovered at Fengshan lie in limestone, the age in a sequence that extends from Devonian and Triassic. Karst development in the region is closely linked to the geologic and tectonic evolution and to the paleogeography. The limestones largely post-date the Caledonian orogeny, but were all folded in orogenic phases in the late Triassic and in Cretaceous times. 


Palaeozoic palaeo-karst is known across large areas part of the limestone in China. From the early Triassic to the late Jurassic, most of southern China had a humid, tropical-subtropical or humid-temperate climate that greatly favoured karst development. Karst from this period is to be seen in many sites at Fengshan. From the middle Pleistocene onwards, the climate in southern China became hot and humid, and has remained so to this day. Karst therefore developed over very long periods of time. China has about 2.6 M km² of karst, with about half of it (and most of the mature karst) concentrated in the southern regions (Yuan, 1991; Zhu, 1986). 

The Jiangzhou cave system

The cave system of Jiangzhou Dong underlies both Fengshan and Bama Counties in the hill area of Duyang Shan, in Guangxi. It lies about 24 km SSW of Fengshan Town and roughly 50 km west of the Hongshui River. The nearest large village is Jiangzhou, about 2 km from the southwest edge of the system; one of the entrances to the cave is close to the village of Longhuai, and another is just to the north of the scattered hamlet of Dalue.

Surface morphology

The multi-entrance cave system lies beneath a typical fengcong karst, with individual karst hills rising to about 500 m above a surrounding alluvial plain at about 300 m altitude. The main entrances and the fossil sections of the cave lie 50-100 m above the alluvial plain. The cave passages are breached by a spectacular doline, the Herb Garden, which houses a forest isolated by its perimeter cliffs. The karst hills are of two types. Fengcong cone karst, of the peak cluster depression sub-system, is dominant in this area. On the alluvial plains, there are some isolated fenglin towers, of the peak forest plain sub-system.   

Limestone lithology
Jiangzhou Dong has developed in predominantly Lower Paleozoic dolomitic limestone, mostly of Ordovician and Devonian origin. In many parts of the cave there is evidence of more soluble varieties of limestone, and also gypsum, that have provided easy hydraulic routes. These beds fractured and dissolved more readily than the dolomitic rock, and provide some explanation for the impressive size of cave passages throughout the system.

Structure

The explored cave system comprises mainly very large fossil passages and chambers, the floors of which are extensively strewn with massive boulders. They are also decorated with speleothems, especially flowstone, stalagmites and large gours, some of the most spectacular of which are located in the upper galleries in the far reaches of the cave (Hijack Passage). The typical passage in Jiangzhou is about 30-50 m high and wide. There appear to be no major faults in the area, and passage development has been controlled by percolation along joint planes, causing dissolution and the collapse of the intervening joint blocks. Percolation of rainwater landing directly on the karst surface has contributed to cave development, and accounts for the diversity of branch passages converging on the main trunk caves.

Hydrology

Underlying the fossil caves, there is an extensive active cave system which can be reached at various points from the fossil galleries by descending large elliptical shafts, some of which are over a 100 m deep (DW2 shaft). Some shafts also extend upwards to daylight (Skull and Crossbones shaft). The cave rivers pass through numerous flooded sections, so that only short sections of vadose river passage have yet been found. Rivers off the alluvial plains have transported large quantities of sediment into sink holes, often causing massive infill and blockages in the active passages. Within the fengcong, many dolines have floors choked with sediment at levels well above the cave rivers (Doline MF2502).

Man's impact on the caves

It would seem that generations of local villagers have explored many of the fossil cave passages, and have even descended some of the shorter vertical shafts (Hijack Passage), risking life and limb to remove speleothems for financial gain. This has left well-worn paths penetrating even the most remote parts of the system, and has inevitably caused despoliation of the speleothems and removal of many of the most impressive features. In the nearby cave of Yulong Dong, bamboo scaffolding has been erected to reach the finest stalactites located 30 m high on the passage roof. There is no evidence that Jiangzhou has been used for ritual purposes or for burials; however, substantial defensive dry stone walls in the Manfei entrance and the Herb Garden doline suggest there may have been turbulent times during the past, in this quiet part of China.

Conclusion 

It is perhaps not unreasonable to be impressed by the understanding of karst held by the local people in China, given that their country has such an abundance of limestone and spectacular karst terrains. In Fengshan, the large dry fossil passages were easily explored by villagers, but were unmapped until the recent expeditions. Particular problems were encountered in the exploration of the river caves from the karst boundary, where sediment infill is extensive and frustrated exploration of passages that would otherwise be very extensive. There is almost certainly potential to explore more of this cave system further, both along remote passages and down undescended shafts into the river series. Nevertheless the size and volume of the fossil caves place Jiangzhou Dong among the most impressive in this part of China, and the cave is a fitting match to the spectacular surface geomorphology of natural arches, dolines and tiankengs in the fengcong and fenglin karst.


The damage to the caves at Fengshan is perhaps the single biggest concern from our appraisal and study of this remarkable karst. Local people have traditionally viewed the speleothems within the caves as a rich harvest to exploit, notably from Jiangzhou Dong and Yulong Dong. Generations of villagers have systematically plundered the caves to sell the speleothems in the markets of Guilin and elsewhere. 


Other examples of cave exploitation are perhaps more acceptable where man and cave co-exist. The cave of Chuan Yan Long Dong has been developed as a factory comprising units for workshops, using the plentiful supply of water, the ventilation and the natural shelter to aid industrial enterprise. However, this is a short and unremarkable cave, with few speleothems, in the centre of Fengshan town. 


In order to address the problem of speleothem removal from the caves, considerable work will need to be done in re-education of the local people. This must make them aware of the unique resource that they have in their possession, in terms of tourist potential, and also of the long-term economic benefits a Geo-park could have for the locality. Conversely, it is important to consider what impact increased tourism might have on the area in terms of conservation; it could bring some disadvantages, but it could for example promote better local roads and infrastructure.  This is a delicate balance that has to be considered in any future planning at Fengshan.
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