KARANGROLONG KARNTIC LIMESTONE AND TTS ENVIRNNMENTS
DEVELOPMENT (JAVA, TNDONESTA!

Soewarno Darsopraditnotindonesia;

The distribuiion of limestone in Java are dominantly located in the south
¢uast and most of them had been suffered by karstic processes. The one that
s environment has been studied is the Karangbolong karstic limestone in
Feoumen,  Central Java. The other karstic iimestones were found in  Merakurah

cbaed,  East Java, with different topography and morphology. ALl that e
-in water catchers, accumulator and preserveis, and so they can bhe used as an
toonadly o Tnatural water tanker”. which situated  closcly o s
CoanoRic highway system of Java. To talk sboul the preferable  quaiity
the Miocene  limestone for building material, it will be the rcason why the
norative impact  is easily born.

The Mocene karstic limestone in Karangbolong has a particular hundreds
conical hills and have an average height of aboul 300m above sea level. The
body  is fully occupied by the cavity system, and so the potential for water
penctration are very high.

The surface of the hills are covered by dense forest as & function to
‘o rease the running water in the rainy season, in order to enlarge the volume

the rain water to penetrate into Lhe surface of the karstic limestone. £t
reesent, the karstic water has been used by the people around it {or doily
rov o I the rainy season, the Karstic waler are spill out wrd mixed with

v walter to overfiow the lowland plain. it is suggesied Lo develop the hills
"o timestone of Karangbolong, because the peopie around There depend  op
natural  resources  for their deily coeds otamally Lo based o i,
geological system, agriculture. social welfare ete.. the protection and
“nweryation  of the karstic limestore of Karangbolonz should b ocarricd ol
i ose of this unlque natural heritage, that s very useful for ey ironments!
wvelopmsent, 1t should be protected ivom Lhe negative impacts that were vaised
Y. human interests.

INTRUDUCTION

Study  on karstology in Indonesia is being developed to fulfill the neede
of national development in the reals of sciences, water supply and tourism.
The investigation of caves that was carried out by the URDC was
i-+tiicted on  geological disciplines to prepare data for  further
investigations. Limestones deposits are widely distributed in Indonesia
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and generally come from Miocene age. Karstic limestones are attractive due
Y+ uanigue naturai phenomena, such  as underaround streams, cave levels ard
sther familiar features.

Karst  topography may be found widely in Indonesia, however the
Karangbolong caves 1is the most important one owing to its accessibility.
Moreover it is very close to industrial centres and 1is actually affected
by industrial development.

Systematically, the study on karstology is initiated by discussions amorg
interested scientist., either in seminars or in the field. In there
activities the GRDC geologists contributed their findings. The geologic |
approach can be very useful in efforts to conserve all natural heritages.
The GRDC has begun to carry out data collecting, geological mapping &-d
other geological activities in and around wel!-known cave regions in Java.

At present the young geologists whe interests on karstic geology, has becn
trained either in the field or to attend the discussions on karstic geolorv.
As mentioned above, in Indonesia the karstic phenomena are distributed wide'y
on the non-volcanic regions. Most of it are from Miocene limestone, like us
that deposited in Karangbolong, Central Java. Some geologists and
speleologists would like to develop a research station on karstology in
Karangbolong.

THE GEOLOGY OF THE KARSTIC LIMESTONE IN KARANGBOLONG

Karangbolong is located near Gombong, Central Java, on the southern part
of the South Serayu Mountain range. The karstic |imestones cover an area
between 7° 40" - 7° 46" South Latitude and 109° 23’ - 109° 29" East Longitudc.
As mentioned Karangbolong can be reached by car or train and the facilitins
for the visitors are available. The karstic limestones stand out in an area
of low rice field, and in the south it is bordered by the Indian Ocean.

Karangbolong shows an interesting geological settine and also numerous
natural phenomena which may serve the sciences, tourism, agriculture and
industry. The geological setting ot Karangbolong region shows a structural
trend northwards from south coast of Indian Ocean. Three stratigraphic units
moke up the hilly morphology: the Halang Formation,the Karangbolong Formation,
arnd the Gabon Formation.

Stratigraphically the Karangbolong Formation overlies Gabon Formation. [t
predominantly consists of bedded coralreef Ilimestones of MWiocene age.
Topographically the bedded corraline limestones of the Karangbolong Formation
developed into karstic limestones. The limestone area presents a wealth
karstological study.
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The Haiang Formation which forme the top comsists of zalcareous
tfs. tuffaceous sandstones and maris. The age of this formation i, .«
Hooene  te Late Pliocene, 7one NI7 1, W21 of Riow (1909), Barwin ®aao
new name for this ‘~rmstion Rawakele, after the =~ of o

(1386} proposed =&
western part of the South Serayu Mountain rango.

cwall village in the

Stratigraphically, the oldest forestion in the Larangholong region is (e
“abron Formation  which is asigned te Late f}tigecene to  Farly Wil
“iocene  age  (Hulhadivono.  1973). Formaly 5t was itied UTIN L.
rndesite  Formation”

The ecloxical histary of the Karangbelong cexion  hegan L v Ll
vhon  tuffs  ang breccius deposited since the Llate  Oligrcene. frobably.

fncese,  the proded

deer transgression took place since Lthe early mMiadic Hinge
LN Formation  was  overiain Ly  corraline {lmestone BOBUS
wiformanly.  This continuea into the Laie Hiddle Hiovsie. vhon rogressio
rotiated in the northern part where the Halang Formation wos developad.
Tectonically the uplift of Xarengboiong region was farrly simele n
the Lepion was, as in common along the =outh coast of dava which verrosent

arc-trench basin. However, the fLecronic movements That form  he  wara

Wi

TR

seennmena acenrred duriag the fasl seclogicail aime. oz the  Uuooeirnary.
Lo Yarwngbolong,  where the bedder corraline iiwosoone depesiben bas o
ta hness not iess than 450 actres, leveloved hupdreds o0 conden oiile o

rae otevation  ~f about 200 metres sbove sea level,
FRPHOLOGY AND THE KARST FORAATION
{imestone  depesits are widely distributed in indone~ia and wos - 1 i flese
© oo been exposed by erosion and Jdenudation. The imestong taile o adon
© v an average height not mere than B00 metres above the surrownding

£ oure ol oo, gy

Yitactive conieal hills by the hundreds Tike in Karangheloos

fe found.,
The torrential rain water that copes down inn Hovember up o Junuary
acedally  inoa tropieal countey tike r Indonesia, developad the  urtned
the forestal  limestone Jeposliﬂ by erosion and denudalieon  Syo1o
Mo, 19851, The forest covered  karst topography looked very difteros
f+ i the exposed karai topograrhy  like o Karangoclow. 1 believe that 4
W development of the Karangbolcng karst  topography. ihe  suriuwc W,
aot protected by forest since the wuplift and  erosion activities began to
Wit K.
Tectonically the Karangbolons regivn wus wevilobcd s eoanbiclinaily  wiih
an axis in  the N-X direction. The tectonic movement made the corraiine

-
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limestone brittle, cracks and fissures characterise the limestone deposits.
Consequently the alternating dry and rainy seasons altered the unprotected
surface of the limestones into hundreds of sharpened peaks. [ believe the
development of the sharpened conical hills in Karangbolong is caused by the
vertical erosion which was greater than the horizontal erosion. According to
W.Penck 1953, 1954 (Sartono, 1964), the development of the conical hills is
based on the following formula:

denudation (D)
Vertical erosion (Ev) = ---—-=—--=-mee—v

Horizontal erosion (Eh) = ---==vr-moeee-

Ev: amount of vertical erosion in unit of time.
Eh: amount of horizontal erosion in unit of time.
D : amount of denudation in unit of time, or the
amount of retreat of the slope unit in unit of time.
a : angle of inclination of the unit in unit of time.

The CO2-bearing rain water is very reactive to the limestones and affected
the cracks and fissures deeply and widely. So the water-bearing |imestones
deposit made a dendritic waterways. Consequently collapsed ceilings, sink
holes, caves and all calcite ornaments such as stalactites, stalagmites etec.
are common. Lakes, rivers and water falls are also developed.

Karangbolong has a unique caves network that has an average height
above the local area around it. The caves usually are inhabited by blinded
water animals or vwinged animals which are protected by law  The most
important role of the Karangbolong cave system, is its function as a mighty
natural water tank that supplies water for irrigation, industries or for
domestic utility.

ECONOMIC AND ENVIRONMENTAL CONSIDERATION

Based on the geological information which were collected by GRDC
gevlogists, Karangbolong has numerous potentials which can be used for
supporting national development. Natural potentials thai can be used are as
follows:
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1. Natural vhenomena which may interest scientists, e.g. geology, biclowy,
forestry, hydrology. speleology and ecology (Otto Sumarwoto, 1985).

2.Renewable karstic ground water can be used eternally for drink water,
irrigation, industries., if the source is not destroyed.

3.Caves and other natural heritages for tourism. Caves for tourism can be
classified into three categories i.e.:

~ Caves for exploration and especially accessible for speleological
activities.

-~ Caves for study and especially for scientists and students.

- Caves for recreation.

Feconomically the Karangbolong corraline iimestene is qualified fur
portland cement raw materials. But the environment does not ailow such
exploration. The limestone quarry for portland cement rav material may destroy
all natural potentials such as karstic water, cave animals, teak wood
forest, tourist sites etc.

Finally the Government decided that Karangbholong region will be reserved
tor national park, or at least for natural science laboratory.
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Map of Karangbolong Karstic Limestone
Kebumen (Central Java), Indonesia

Scale 1:100,000 (Dikdik K., Syukur, 1984}

m Halang Formation ® Magmatic Intrusion

E} Karangbolong Formation "~ Fault
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