ABSTRACT

Gunung Ciremai is a strato volcano with elevation of 3072 masl, situated 20 km south of Cirebon, Kuningan Regency, West Java Province, Indonesia. Its diameter from the peak to the foot slope is about 10 km. Gunung Ciremai is a strato volcano, composed of lava and pyroclastic material at the top and body part; and laharic breccia at the footslope. The body of Gunung Ciremai is divided in to 2 administrative area, Majalengka Regency and Kuningan Regency. 

The location was selected because of the large amount of groundwater which are forming spring belt with no less than 160 springs; discharged over 8000 l/sec of fresh water. The scientific interest is to determine the hydrogeological conditions and the recharge – discharge system, which controlled such large amount of spring discharge. 

A lot of hydrogeological research has been done on West Java, especially at volcanic areas . These studies are characterised by large regional schematisation, drinking water (also) coming from confined aquifers, water quality in relatuon with bedrock composition (e.g. natural fluor content) and andger of salt intrusion by over-exploitation. Previous studies on Mt. Ciremai estimated a recharge area above the spring belt zone, occupying the elevation 750 – 1200 masl. However those researches could not delimitate the associated recharge area with sufficient precision. 

In order to protect the quantity and quality of spring and well water, it is important to know the characteristics of the hydrological systems. The main problem is to link the recharge areas at upslope with discharge areas at downslope in form of wells and springs. This is the objective of this research. This study is small scale hydrogeological systems on the flanks of the Mt. Ciremai, 40 m deep or shallower, phreatic water, local pollution, local overexploitation, small scale dynamics. 

Preliminary results of research on the Mt. Ciremai indicate that the aquifer system is a combination of porous and fractured rock. Groundwater infiltrates into the soil, which ranges from 2 m up to 10 m thickness, and then flows through the fractured rock, that is built up of lava and volcanic breccia. These fractured volcanic layers form ridges in the landscape. The groundwater emerges at the foot of the ridge in form of springs at an elevation between 250-750m.a.s.l. The locations of the springs are apparently controlled by the radial flow pattern of the volcanic deposits. The recharge area is thought to be located above the 750m contour-line. The extent of recharge area has not yet been marked out in sufficient detail.

Hydrogeochemical analysis has been conducted on 119 spring locations to portray volcanic hydrogeological system of Mt. Ciremai, West Java, Indonesia. Cluster analysis on 14 parameters has extracted 3 clusters. Cluster 1 (112 springs) is distinguished by normal temperatures, low TDS, EC, and high bicarbonate concentrations. Cluster 2 (5 springs) has moderately high temperature, TDS, EC, and high concentration of chloride. Cluster 3 (2 springs) exhibits high temperature, anomalous high TDS, EC, and chloride concentration. 

Three hydrogeological systems have been pictured based on the 3 clusters consecutively. The 1st system is developed in shallow unconfined aquifer, with domination of high bicarbonate (4.2 me/L) meteoric water. The 2nd system is predominated with mixing processes, between groundwater in unconfined aquifer and hot groundwater from deeper aquifers. The 3rd system is primarily dominated by groundwater flow from deep formation. The hot - deep seated groundwater flow also carries mud particles. It has anomalous high TDS (> 1000 mg/L), EC (515 µSiemens/cm), and chloride (99 me/L) from interaction between groundwater with clay formations, interpreted as Kaliwangu Formation.

