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Abstract: Rocks such as metamorphic and sedimentary are natural constructions. Rocks 
in natural construction become elementary materials that form the landscape of the area, 
including in nature-based tourism objects, Bukit Cinta in Gunung Gajah, Klaten, Central 
Java. The purpose of this research is to describe the elements of rocks in the place. The 
study method used is descriptive qualitative method and tends to use analysis. The 
theoretical basis is used as a basic reference in preparing the study report to match the 
conditions in the field. In addition, the theoretical basis can also provide an overview of 
the background of the study as material for discussion. The ability to collect data is an 
important factor in determining the validation of the study conducted. Data collection in 
this case is obtained secondarily, namely through documents or literature studies. The 
results of the study found that there are 3 main supporters for the strong landscape in the 
tourist ojek of Gunung Gajah love hill. The three are metamorphic rocks observed there 
are fillic metamorphic relief, marble metamorphic rocks, and quartzite metamorphic 
rocks; limestone sedimentary rocks. Limestone can be used for building materials, road 
paving, and house foundations; and Diorte igneous rocks. Diorte igneous rocks can be 
used as home decoration. 
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Introduction  

 
Rocks as a combination of several substances that 

occur naturally may consist of minerals, pieces of rock 
and fossilised materials, such as shells or plants. All 
rocks on the surface of the Earth's surface come from 
magma that melts towards the surface. The temperature 
of the Earth's surface is much temperature is much lower 
than the temperature below the earth's surface resulting 
in the freezing of magma which forming rocks (Sari et 
al., 2018). 

Gununggajah's village potentials are rock types and 
regional potentials. The rock types are metamorphic 
rocks, sedimentary rocks, and igneous rocks. 
Meanwhile, the potential of the area is motocross track, 
pencak silat pagar nusa, nyanting, Gununggajah 
weaving, laying ducks, horn bananas, nut bread, herbal 
medicine, and educational institutions. Gununggajah 
Village is a village with considerable development 
potential and diverse human resources. Geographically, 

Gununggajah village is located in Bayat sub-district, 
Klaten Regency, Central Java. Gununggajah is one of 18 
villages in the Bayat sub-district. Gununggajah village is 

5 km from the sub-district government centre, 18 km 
from the district, and 145 km from the province. The 
total area of Gununggajah village is 296.8585 hectares. 

The boundaries of Gununggajah village are to the 
north, bordering Tawangrejo village. The south is 
directly adjacent to Dukuh Village. The west is bordered 
by Kebon village. The east is bordered by Tegalrejo 
village. Gununggajah village is located 164 m above sea 

level, making it have an average annual rainfall of 30.65 
mm/year. The air temperature of Gununggajah village 
is in the range of 25-32 degrees Celsius. This condition 
makes Gununggajah village has cool mountain air and 
fog that often covers the village every morning. Village 
tourism in essence does not change what already exists 
in the community but rather to explore all the potential 
in the village by utilizing the ability of the elements in 
the village that function as tourism products and become 
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a series of tourism activities and are able to provide also 
fulfil a series of what the needs of tourist travel both in 
aspects of attraction and as tourist support facilities. 

This research will properly discuss the various 
rocks that exist in this landscape-based tourism area. 
Landscape-based tourism objects need to pay attention 
to the construction of supporting rocks so that the 
implementation of this tourism business is safe and 
effective. In addition, the environment where humans 
live also has different potential natural resources. 
Therefore, every human in different regions will have 
their own ways to process and utilize these natural 
resources (Suharta et al., 2023). 

 

Method  
 

This   research   is   research   using   a   qualitative 
approach (Rachmawan et al., 2022).  This study uses a 
qualitative approach with qualitative descriptive 
methods to describe, describe and   describe   the   
learning   needs   of   tourism-aware groups in the tourist 
cave of Tritis. Qualitative research in  the  field  of  
education  that  was  conducted  by  the researchers  
looked  at  the  respondents  as  the  subject, asked  about  
something  ordinary,  collected  data  that mostly   
consisted   of   sentences   emerging   from   the 
respondents,  explained  and  analyzed  the  theme  of  
the sentence,   and   conducted   investigations   in   a   
more subjective manner (Creswell & Creswell, 2018). 

The   data   collection   techniques   used   included 
interviews with the experts of hills.  Observations were 
also   made   to   determine   the   truth   of   the   answers 
provided by informant.  Data collected in this study is 
qualitative data in the form of words or phrases that 
were obtained during the study.  Qualitative data 
analysis    was    performed    through    data    reduction 
procedures,   data   display,   and   conclusion   drawing 
(Miles, 2015). As for the validity of data triangulation 
techniques, sources and methods will be used in this 
study. 
 

Result and Discussion 
 
The process of rock formation at Bukit Cinta 

The formation of igneous rocks due to the cooling 
of magma (Azer & Asimow, 2021; Gill & Fitton, 2022). 
Rocks are solid aggregates formed by minerals that have 
solidified from natural processes (El Alami et al., 2020; 
Sultoni et al., 2019). Frozen rock is formed when magma 
from an erupting eruption of the volcano freezes on the 
surface or beneath the earth's surface (Caricchi et al., 
2021). Group of igneous rocks found on the surface of 
the earth will come into contact with the atmosphere and 
hydrosphere which causes weathering process takes 

place Based on events or Based on their occurrence or 
mode of formation, rocks can be divided into three main 
groups, namely: Frozen Rocks, Frozen rocks are rocks 
which is formed due to the cooling and freezing of 
magma that occurs beneath the earth's surface or on the 
earth's surface. Revealed that "Frozen rocks are formed 
from the result of freezing magma or the crystallisation 
of minerals in the form of interlocking aggregations".  
Frozen rock is formed from magma which consists of 
liquids, gases, and crystals. 

The placeor opening is called a crater or caldera, 
while the incandescent rock and gas is the magma. Rocks 
or volcanic deposits are solid materials in the form of 
rocks or deposits formed as a result of volcanic activity, 
either directly or indirectly (Hartono, 2007).  

 

 
Figure 1. The Rocks Cylce Source: https://geologyscience.com 

 
Rocks will undergo a crushing process. 

Furthermore, rocks that have been Next, the crushed 
rock will be moved or moved from where it was 

collected by gravity, water flowing above and below the 
surface, wind blowing, waves on the beach and glaciers 
in high mountains. These transporting media, also 
known as scrapers, attempt to level the Earth's surface. 
The materials it transports, whether in the form of 
fragments or soluble materials, will then be deposited in 
certain places as sediments (Syam, 2020). 

The next process is the alteration of loose 
sediments, into hard rock, through loading and gluing 
by mineral compounds in solution, and then called 
sedimentary rock (Andò, 2020). If the sedimentary rock 
is subjected to increased pressure and temperature as a 
result of stockpiling and or involved in the process of 
mountain formation (El Alami et al., 2022), then the 
sedimentary rock will undergo changes to adapt to the 
new environment, and formed malihan rock or 
metamorphic rock. If this metamorphic rock is still 
subjected to increased pressure and temperature, it will 
melt again and turn into magma (Moreira et al., 2023). 
The rock cycle shows that the course of the cycle can be 
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interrupted by the existence of shortcuts that can be 
taken, such as from igneous rocks to metamorphic rocks, 
or metamorphic rocks to sediments without going 
through the formation of magma and igneous rocks. 
Sedimentary rocks, on the other hand, can again become 
sedimentary due to being exposed to the surface and 
undergoing a weathering process (Syam, 2020). 
 
Rock Structure at Bukit Cinta 

Gununggajah is a village with considerable 
development potential and diverse human resources. 
Geographically, Gununggajah village is located in Bayat 
sub-district, Klaten Regency, Central Java. Gununggajah 
is one of 18 villages in the Bayat sub-district. 
Gununggajah village is 5 km from the sub-district 
government centre, 18 km from the city/district, and 145 
km from the province. The total area of Gununggajah 
village is 296.8585 hectares. 

The boundaries of Gununggajah village are to the 
north, bordering Tawangrejo village. The south is 
directly adjacent to Dukuh Village. The west is bordered 
by Kebon village. The east is bordered by Tegalrejo 
village. Gununggajah village is located 164 m above sea 
level, making it have an average annual rainfall of 30.65 
mm/year. The air temperature of Gununggajah village 
is in the range of 25-32 degrees Celsius. This condition 

makes Gununggajah village have cool mountain air and 
fog that often covers the village every morning.  

The name Gununggajah was taken based on the 
history of the previous government system in the form 
of a kingdom. The mountain actually had a real 
elephant, but due to the magic of the King at that time, 
there was a mountain with an elephant. The king's 
prediction was that the village would develop in the 
future, meaning that the village would be crowded 
because of the attraction. The vision and mission of 
Gununggajah village was carried out in a participatory 
manner by involving parties such as the village 
government, BPD, community leaders, religious leaders, 
village community institutions and the people of 
Gununggajah village. The vision of Gununggajah 
Village is to realise a society that is toto titi tentrem karto 
raharjo. Meanwhile, the mission of Gununggajah Village 
is to create a safe village, to create a village of peace, 
tolerance in the midst of society between religious 
groups, and to create a prosperous community. 

In nature, there are formations of various minerals 
and or formations of various elements which in this 
discourse are called rocks (Lubis, 2023). As for the 
outline based on how it is formed, the rock consists of 
the following: 

 
 
 
 

Metamorphic rocks 
Rock types in metamorphic rocks observed are fillic 

metamorphic relief, marble metamorphic rock, and 
quartzite metamorphic rock. Fillic metamorphic rocks 
can be used as electrical insulators and building 
materials (Pikovskiy et al., 2019), fillic metamorphic 
rocks are good at retaining heat. Marble metamorphic 
rocks can be used for floors and walls (dimension stone) 
(Bustillo Revuelta & Bustillo Revuelta, 2021). Marble 
metamorphic rocks in the observation location are only 
small in capacity and in the form of pockets, so they are 
not mined. Quartzite metamorphic rocks can be used for 
making glass, ceramics and jewellery (Dino et al., 2021). 

Metamorphic rocks control groundwater, in that 
lithological aspects control groundwater distribution 
(Coyte & Vengosh, 2020; Pradhan et al., 2022). 
Metamorphic rocks do not have pores but have cavities 
or fractures to be filled with water so that they can store 
water. Metamorphic rocks can be changed physically or 
chemically to form a different rock under the high 
pressures and temperatures. Regional metamorphism 
refers to effects on large rock masses over a large area, 
usually associated with mountain formation events in 
orogenic belts. These rocks exhibit different bands of 
different mineralogy and colors, often called foliation. 
Another main type of metamorphism occurs when a 

rock mass comes into contact with an igneous intrusion 
that heats up this surrounding country rock.  

This contact metamorphism results in an over 
temperature of the magma and a rock which is altered 
and recrystallized by the addition of liquids that add 
chemical material (metasomatism) to the surrounding 
rock. Any pre-existing rock species can be replaced by 
metamorphism processes. When a rock is exposed to 
extreme heat and pressure within the Earth but does not 
melt (Clemens et al., 2020), the rock becomes 
metamorphosed. Metamorphism can change the 
mineral composition and the texture of the rock. Thus, a 
metamorphic rock can be a new mineral composition 
and texture. 

 
Sedimentary rocks 

The type of rock found in the observations is 
limestone sedimentary rock. Limestone can be used for 
building mixes, road hardening, and house foundations 
(Golewski, 2023). Sedimentary rocks generally have 
pores to store water. However, the rocks owned by this 
tourist village are limestone sedimentary rocks that are 
difficult to store water. This is because limestone 
sedimentary rocks contain calcium carbonan minerals 
which are difficult to absorb water. 

Rocks exposed to the atmosphere are variably 
unstable and subject to weathering and erosion (Phillips 
et al., 2019). Abrasion and erosion break down the 
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original rock into smaller pieces and remove dissolved 
materials. This shredded material accumulates and is 
embedded by additional material. While an individual 
sandstone is still a member of the rock class from which 
it is formed, it is a rock sediment composed of mixed 
grains. Sedimentary rocks may consist of collection of 
these small fragments (plastic clastic rock), 
accumulation and lithification of living organisms, or 
removal of mineral sediment from biologically 
deposited material. evaporation (sedimentary 
sedimentary rock). Due to processes such as plant 
residues, such as elastic or organic material, frangible 
fractions may form from fragments separated from 
larger rocks of any species. Biogenic and sedimentary 
rocks consist of accumulation of minerals from dissolved 
chemicals from all other rock types. 

Erosion and Sedimentation: Attrition, rock glides 
into smaller pieces on the surface of the Earth (Freundt 
et al., 2023). Small pieces are called sediments. Flowing 
water, ice and gravity transport these deposits from one 
place to another by erosion. During sedimentation, 
sediments are laid or deposited. In order to form a 
sedimentary rock, the accumulated sediment must be 
compacted and cemented together. The different types 
of sedimentary rocks can be seen from the texture of the 
rocks and only geologists can classify them. Because the 
eye also has a level of accuracy in classifying objects, it is 
necessary to have an expert comparison tool to 
strengthen the classification of sedimentary rock types 
with relatively short time and high accuracy. In this final 
project, the author conducts research to design a 
classification system for sedimentary rock types based 
on texture (Fitri et al., 2017). 

 
Igneous rocks 

The type of rock found at the observation location 
on Gunung Gajah or Bukit Cinta includes diorte igneous 
rock. Diorte igneous rocks can be used as home 
decoration. In addition, diorte igneous rocks can one day 
form valuable metal deposits. Diorte is often associated 
with gold, copper and silver deposits. In Gunung Gajah 
or Bukit Cinta, a copper-bearing mineral called 
chalcopyrite was found. 

The mineral composition of the petrographic 
analysis of the investigation area consists of the minerals 
muscovite, actinolite, chlorite, epidote, graphite, rutile, 
garnet, illite, kaolinite, silimanite and quartz, and has a 
slaty-schistose structure with abundant mica mineral 
content, indicating that the rock protolith is pelitic 
(Hasria et al., 2022). The volcanic rocks scattered around 
the study area, have unaltered conditions and those that 
have undergone low sulphide hydrothermal alteration. 
One of the hostrocks for mineralisation is pyroclastic 
rocks of Pliocene-Pleistocene age (Syah et al., 2020). 

Beside that, the vegetative strips of king grass, 
Guatemala, elephant grass, and Flemingia congesta 
(Syamsiyah & Dewi, 2014). 

 

 
Figure 2. Bukit Cinta Rock Tourism Destination. Source: 

Author Property 

 
When rocks are pushed deep under the surface, 

they can melt into magma. If the conditions for the 
magma to remain liquid are no longer present, they are 
cooled and incorporated into an igneous rock. A rock 
that cools in the earth is called intrusive or plutonic, and 
it cools very slowly to produce a coarse-grained texture, 
such as rock granite. As a result of volcanic activity, the 
magma (called lava when it reaches the Earth’s surface), 
which is called extruded or volcanic rocks, can cool 
down very quickly while on the surface where the Earth 
is exposed to the atmosphere. These rocks are fine 
grained and sometimes so fast that no crystals form and 
do not result in a natural glass like obsidian, but the most 
common fine grained rock is known as basalt. Any of the 
three main rock types (igneous, sedimentary and 
metamorphic rocks) can melt into magma and cool 
down to igneous rocks. 

The magma cools underground or on the surface 
and cures to a rickety rock (Odegaard, 2021). As the 
magma cools, different crystals form at different 
temperatures that undergo crystallization. For example, 
mineral olivine crystallizes at temperatures much higher 
than quartz than magma. The cooling rate determines 
how much time the crystals must form. Slow cooling 
produces larger crystals. 

 

Conclusion  

 
Landscape-based tourism is a necessity in this day 

and age.  God's stone is also a material that invites 
potential to be empowered as a tourist attraction. Rocks 
display unique patterns and structures, so that they 
become a choice of amaliah material that can be fully 
enjoyed by humans. The results of the study found that 
there are 3 main supporters for the strong landscape in 



Jurnal Penelitian Pendidikan IPA (JPPIPA) November 2023, Volume 9 Issue 11, 10433-10438 

 

10437 

the tourist ojek of Gunung Gajah love hill. The three are 
metamorphic rocks observed there are fillic 
metamorphic relief, marble metamorphic rocks, and 
quartzite metamorphic rocks; limestone sedimentary 
rocks. Limestone can be used for building materials, 
road paving, and house foundations; and Diorte igneous 
rocks. Diorte igneous rocks can be used as home 
decoration. 
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