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ABSTRACT 
 
Activities of Old Lawu volcano in the past resulted in various soil development in the south side of 
the volcano, especially in the area of the east side of Wonogiri and west side of Ponorogo, that 
located in the Java island. This area is also famous as herbal crops producer for raw materials of 
traditional herbal medicine industry. The purpose of this research is to identify the process of 
exposure of the parent materials in the Old Lawu volcanic environment, the development of the soil 
parent materials, and the mineralogy variation.  Four Sites with different geological formation were 
observed, and each Site was selected for soil profile identification on the process of weathering of 
rocks.  All layers of each profile were then sampled and then sand fraction of the fine earth particle 
was determined for the mineral type using X-ray diffraction (XRD).  The results showed that materials 
of the Old Lawu volcanic activity that was of quaternary period had sized material of gravel, sand, silt, 
and clay. These materials were then exposed and undergone the process of weathering, 
transportation, and sedimentation according to the landform at that period. The development of soil 
as geoheritage in this region was influenced by the material size, landform, and settling process. 
There are four typologies of the environment on the soil development at the present study, there 
are: (1) Soil that developed in the inter-fluvial basins is characterized by thick soil and a clear horizon 
differentiation process as a feature of maturity stage of soil development. (2) Soil developed on the 
slope of hill area is characterized by shallow in solum and it is in early-stage soil development. (3) Soil 
developed on the volcanic materials that were transported and sedimented in the river environment 
is characterized by the thick soil above the layered fine size parent material with a variety of color. 
(4) Soil developed on the tertiary breccia showed early soil development.  
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INTRODUCTION 

Volcanic activity is very important and is 

a key in the formation, development, and  
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dynamics of soil, water cycle, fora, and fauna.  

Lawu volcano as a quaternary volcano on the 

border between central and eastern Java (van 

Bemmelen, 1949) as an active volcano has an 

important role in life in this region. The Old 

Lawu Volcano section is on the south side and 

covers the eastern part of Wonogiri and West 
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Ponorogo regency. Both regencies are located 

in Java Island, while the administrative 

government, Wonogiri regency is in Central 

Java Province and Ponorogo regency in East 

Java Province. 

The development of landform in the 

area of Old Lawu Volcano is very advanced 

with the occurrence of dissection results of 

erosion and sedimentation activities from 

ancient times. In connection with the soil 

development in Lawu volcano area is a 

geological heritage that must be studied, so 

that the benefits of the soil, rocks weathering 

and rocks that are the result of volcanism 

activities Lawu Volcano can be used 

sustainably (Soeria-Atmadja et al., 1994). Field 

observations show that the dynamics of 

landform and soil development are quite clear 

that there is an interesting link to be studied.  

The similar works had been carried out a study 

of the relationship between geological 

processes, the type of parent material, the 

nature of soil, and the mineralogy of 

weathering results and provides important 

information on the support of land as natural 

resources (Egli at al. 2001; Egli et al., 2003; 

Dahmsa et al., 2012; de Oliveira Jr et al., 2014; 

Doetterl et al., 2015).  So that this research 

was aimed to study the development of soil as 

a result of the development of landform in Old 

Lawu Volcano area. 

The utilization of this area is mostly as 

moorland and paddy fields, depending on the 

availability of water from irrigation canals. 

Dryland is mostly cultivated medicinal plants, 

so this area is very famous with the 

production of herbal medicine ingredients. 

Medicinal plants in producing quality 

materials require sufficient supply of 

nutrients, as well as in a variety of species. 

Other land uses are the mining of soil and 

rocks as material for hoarders and also for the 

bricks industry. Soil as an inherited of 

geological and pedological processes requires 

consideration of how soil use is a suitable 

resource to minimize the damage. The 

purpose of this study was to study the process 

of soil development, and the distribution of 

mineral in soils and parent material in the 

southern part of the Old Lawu (Figure 1).  

 

MATERIALS AND METHODS 

The study was conducted in the 

southern part of Lawu volcano, with research 

area in Wonogiri Regency east side to West 

side of Ponorogo Regency (Figure 1). The 

observed soil profile is a cliff slice that has 

been formed from soil use for material 

mining. The first profile with a depth of 250 

cm was observed in the interfluvial valley of 

the volcanic remnant in the ancient volcanic 

complex in Ponorogo regency on the west side 

bordering the Wonogiri regency. A Profile 2 

with a depth of 672 cm was observed in the 

Old Lawu Volcano area to the southwest of 

the first profile, which grew the ground in the 

early phase. The profile 3 with a depth of 999 

cm, was observed in the precipitation area 

formerly as river-side. The fourth profile in the 

south of the third profile, the profile has a 

depth of 100 cm, which develops in 

Nglanggeran formation. Observation of the 

soil profile is aimed to identify the material 

diversity of soil constituents and the 

development of soil that has occurred. 

Observation of the soil layer and/or soil 

horizon formed was done soil sampling to 

analyze the mineralogy of the sand fraction 

using X-Ray Diffraction (XRD). Collecting sand 

fractions was done after cleaning of organic 

materials using H2O2 and splitting fractions of 

silt and clay. Interpretation of the mineral 

types read by XRD using mineralogy databases 

based on bulk analysis (Anthony et al., 2010). 

The peak intensity results from the XRD 

analysis were used to make a qualitative 

comparison of the identified minerals 

between each sample of each soil layer. The 
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dominant minerals only identified in a coating 

are used to estimate the origin of the material 

deposition process. 

 

RESULTS 

Old Lawu environment 

Lawu volcano is situated in the East part 

of the Java Island, and it is a boundary 

between Central Java and East Java Provinces. 

Lawu Volcano is one of the volcanoes located 

in the ring of fire as a result of the convergent 

boundary between the India-Australia plate to 

the south and Eurasian continental plate from 

the north which forms the eastern Sunda 

volcanic arc, a subduction-related feature that 

developed. 

The southern Lawu Volcano complex 

has a very complex environment. Within this 

region, there is a residual tertiary volcano and 

called Ancient Volcano, which is suspected as 

a volcanic neck. On the south and southwest 

side of Old Lawu, there are volcanic breccias 

of Nglanggran and claystone of Dayakan 

formation (Figure 1). 

Old Lawu volcano is physiographically 

located in the central depression zone of Solo 

Zone and is in transition between Western 

and Eastern Java (van Bemmelen, 1949). In 

the Volcanic/Magmatic Arcs of Java map, Old 

Lawu Volcano as quaternary volcano (Soeria-

Atmadja et al., 1994, Setijadji, 2010). Old Lawu 

Volcano is an active volcano in the quaternary 

period, with the last eruption was interpreted 

happened on the Holocene epoch (van 

Bemmelen, 1949). The development of Young 

Lawu leads northward towards Sarangan, 

Cemorosewu, Tawangmangu, Solo-

Karanganyar road (Hartono, 1994). 

 
Figure 1. Regional Geological Map of the south side of the Old Lawu Volcano. Locations of the soil 

profiles are P1, P2, P3, and P4. 

 Source: Systematic Geological map of Indonesia, Quadrangle Ponorogo 1508-1, Scale 

1:100.000 
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Lawu volcano is a strato/composite 

type of volcano, therefore its type of eruption 

has to be the combination of effusive and 

explosive. The eruptions of Lawu volcano 

from old to young has also produced: (1) the 

pyroclastic flow deposits produced by 

eruptions due to the collapse of the lava 

dome, and (2) the ash-flow deposits 

alternating with the pumice drop deposits, 

resulting in a sub-Plinian eruption with 

magma composition estimated to be more 

acidic (Pramumijoyo et al., 2016). 

 

Soil morphology 

Site 1  

The soil in Site 1 develops a recurrent 

process of sedimentation of volcanic material, 

and soil profile results show 8 layers. 

Morphologically it is identified that there are 

two types of parent materials from this soil, 

and have twice the soil formation (bi-

sequence). This can be seen from the middle 

layer there is a C/R horizon indicating the 

parent material of the soil from the upper 

sequence. Horizon A has a darker color than 

other horizons, this is because of the 

vegetation and rooting factors that exist in 

the area. The deeper the soil color profile is 

getting red color. This is thought to be the 

result of the accumulation of Fe and Al oxides. 

This soil texture is dominant clays and 

structured globular rounded with a class of 

medium structure but on the horizon A has a 

crumb type structure and easily broken and 

crumbled when squeezed. On all horizons of 

consistency in wet conditions sticky and 

plastic. On horizon A, there were observed 

many plant roots which fine in size. 

 

Site 2 

The soil in Site 2 develops on a rather 

steep slope and has a thick solum with parent 

material of Old Lawu Volcano volcanic 

material (Figure 2.b). Field observations show 

that this profile may also undergo repeated 

parent materials deposition processes and 

any deposited material undergoes soil 

formation and produce a poly-sequent soil 

profile. In the material parent of this soil 

found fragments of coarse size and fine 

matrix. This soil has a dominant clay texture, 

with a subangular blocky structure, with a 

moderate structure class and with consistency 

of sticky and plastic. 

 

Site 3 

The soil in the Site 3 profile is in the 

morphology of the floodplain of the river at 

that time with the parent material consisting 

of a series of deposited alluvial materials 

(Figure 2.c). Basing the regional geological 

map then suspected deposited material is the 

result of an erosional process of volcanic 

material. The development of this soil is 

possible in any sedimentary sedimentation 

process over a relatively long period (Figure 

2.a). This series of soil layers is suspected to 

have not undergone further pedogenesis 

processes since horizonization has not 

evolved clearly in every precipitation unit. 

However, pollen found in some coatings 

indicates the presence of vegetation that had 

grown at the time of deposition of the 

material. In this soil profile found fourteen 

layers with relatively diverse color. The 

texture of this soil is dominant in clay, and the 

structure is blocky and the consistency is 

slightly sticky and plastic. 

 

Site 4 

The soil in the soil 4 develops on the 

sediment breccias of volcanic material of 

Nglanggeran formation that has undergone 

weathering, with the slope of the land surface 

is quite steep (Figure 2.d). The andesite-basal 

rocks of the Nglanggeran formation are end-

Miocene (Sampurno & Samodra, 1991).  

 



Nurcholis et al. / SAINS TANAH – Journal of Soil Science and Agroclimatology, 16(2), 2019, 131 

STJSSA, ISSN p-ISSN 1412-3606 e-ISSN 2356-1424, DOI: 10.20961/stjssa.v16i2.27118 
 

        
 

     
Figure 2.  Four soil profiles developed from different parent materials were studied, soil developed 

from: a. Ancient Volcano, b. Old Lawu Volcano, c. Alluvial, and d. Nglanggeran Breccia 
 

The texture of this soil is dominated by 

clay, the soil structure on the surface of the 

crumb is at the bottom of the subangular 

blocky, the consistency of the soil is slightly 

sticky. Vegetation at this location as found 

many herbs, especially medical crops as 

characteristics and famous of the Wonogiri 

Regency. 

 

Mineral distribution  

The results of the field observations and 

mineral identification of sand fraction from 

each layer of four profiles are presented in 

Table 1. XRD analysis results show Quartz 

minerals (SiO2) on Profile 1, and on soil 

profiles 3 and 4 are found in small quantities. 

However, in Profile 2 of the soil development 

of Old Lawu Volcano material that was no 

Quartz found in the sand fraction. The 

cristobalite mineral (SiO2) was found to be 

uneven in almost every depth in all four soil 

profiles studied. The existence of cristobalite 

minerals was proposed as a result of 

crystallization of the final stages in volcanic 
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Table 1. Mineral distribution on the sand fraction of the soil profiles 

No. 
Profile 

Depth 
(cm) 

Kind of mineral 

Qtz Crist Albt Augt Andsn Lab Olvn Leuco Ribbt 

1 

0-35 +++ +++ +++ - +++ - - +++ ++++ 

35-72 +++ - - ++++ +++ - - ++++ ++++ 

72-97 +++ - - - ++++ - - ++++ - 

97-128 +++ +++ - +++ +++ - - ++++ ++++ 

128-160 +++ - +++ +++ - - - - ++++ 

160-185 +++ - - +++ ++++ - - ++++ ++++ 

185-210 +++ +++ - - ++++ - ++++ - ++++ 

 
210-250 +++ +++ - - +++ - - - - 

2 

0-64 - +++ - +++ +++ - - - - 

64-233 - +++ +++ +++ - - - - - 
233-302 - +++ +++ - - - - - - 

302-672 - +++ + +++ - ++++ - - - 

3 

0-55 + - - - - - - - - 

55-168 + - + +++ - - -  - 

168-260 + +++ - _ - +++ - - - 

260-361 +++ +++ +++ - - - - - - 

361-451 +++ +++ - - - ++++ ++++ - - 

451-532 ++ + - - - - - - - 

532-630 + - ++++ +++ - - ++++ - - 

630-677 + +++ +++ - - - - - - 

677-729 + +++ ++++ - - - - - - 

729-793 + + - - + - - - - 

793-863 + +++ +++ - - - - - - 

863-898 +++ +++ +++ - - - ++++ - - 

898-933 + ++ - - +++ - - - - 

933-999 + +++ +++ - - - - - - 

4 

0 - 50 + + - +++ - ++++ - - - 

50-80 + +++ - +++ +++ - - - - 

80-100 + - - ++++ +++ - - - - 
>100 - + - +++ ++++ - - - - 

Explanations: 

- = none, + = little, ++ = medium, +++ = enough, ++++ = many,  

Qtz = Quartz, Crist = Cristobalite, Albt = Albite, Augt = Augite, Andsn = Andesine, Lab = Labradorite, Olvn = 

Olivine, Leuco = Leucophoenicite, Ribbt = Ribbeite 

 

rock (Ohba & Nakagawa, 2002; Anthony et al., 

2010). Mineral Albite (Na1.0-0:9Ca0:0;0:1Al1:0;1:1Si3.0-2.9O8) 

is found in the one profile in the surface layer 

and at a depth of 120-160 cm. In the Profile 2, 

albite minerals profiles are found in 64-233 cm 

and 233-302 cm in depth. Albite minerals are 

present in the third profile in various coatings. 

The Augite {(Ca,Na)(Mg,Fe;Al,Ti)(Si,Al)2O6)} 

minerals are present in the first, second and 

fourth profiles but in the third profile of the 

Augite minerals, there are only 55-168 and 

532-560 cm. Andesine minerals {(Na,Ca)(Si,Al)4O8} 

are common in first and fourth profiles but 

only in the second and third profiles. The 

Labradorite minerals (Na0.5-0:3Ca0.5-0.7Al1.5-

1.7Si2.5-2.3O8) are present in the second, third 

and fourth profiles but only in certain depths. 

The Olivine minerals (Mg2+, Fe2
2+)2SiO4 are in 

the first and third profiles but only to a certain 

depth. The Leucophoenicite mineral (Mn7
2+ 

(SiO4)3(OH)2) is present only in the first profile 

at a depth of 0-128 cm and again at a depth of 

160-185 cm. Ribbeite minerals belonging to 

the Leucophoenicite group are present only in 
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the first profile and dominate almost every 

depth but only at a depth of 72-97 cm and 

210-250 cm no such minerals. 

Leucophoenicite and Ribbeite minerals as Mn-

containing minerals are the results of 

formation in the final phase in the 

hydrothermal process (Anthony et al., 2010). 

 

DISCUSSION 

Process on parent materials 

Java Island was built by volcanic 

activities in the tens of millions of years ago, 

which started from the seafloor. As for this 

volcanism, there was a meeting of the tectonic 

convergence of the Indian-Australian plate 

and Eurasian Continental plate at the 

southeastern boundary called Sundaland, 

which occurred during the early Tertiary 

period (Setijadji, 2010). The southern side of 

the Old Lawu Volcano area studied with 

ancient tertiary terrestrial volcano, Old Lawu 

volcanic material, alluvial, and volcanic breccia 

rocks (Figure 1) have a specific soil 

development model. The development of the 

soil in the remaining volcanic neck of ancient 

tertiary volcano gets periodic material 

deposition with the diversity of species and 

material size during deposition.  Soil parent 

materials of the studied area were generally 

supported by serial volcanism activities in the 

past.  There were obvious records for serial 

Ancient Volcano eruptions (Widodo, 2014), 

but remnants of volcanic and plutonic rocks 

are easily observed.  Four profiles of the 

present studied might had probabilities of 

volcanic material depositions. 

The profile 1 is dominated by Ancient 

Volcano materials, while it was also then 

buried by the following deposition from serial 

depositions later (Figure 2.a).  Addition of 

following volcanic materials varying depends 

on the sizes and types of eruptions, and the 

composition of the elements of the magma it 

produces (Lowe, 2010).  If the eruption is only 

as small type and it may add thin layers of 

volcanic tephra forming volcanic topdressing, 

and it gives beneficial effect on the elements 

to surface soils. It is clear that the profile 

shows the presence of lithologic 

discontinuities, or it is termed as multi-

sequum profile (Dubroeucqa et al., 1998; 

Nanzyo, 2002). 

The profile 2 is located in the Old Lawu 

area, it also shows serial depositions of 

volcanic material.  The development of the 

soil in Old Lawu Volcanic material is 

characterized by a rather shallow solum, and 

there is a renewal of recurrent volcanic 

material, resulting in a polysequent soil profile 

(Figure 2.b). There is the usual phenomenon 

that has been developed earlier, and the 

development of volcanic soil periodically 

(Shoji & Takahashi, 2002; Ugolini & Dahlgren, 

2002; Zehetner et al.,2002).   

The profile 3 shows the occurrence of 

sedimentation that had been going on for a 

very long period of time with material 

transported from the results of the 

weathering of Old Lawu Volcanoes, as well as 

Ancient Volcanoes from the northern part 

(Figure 2.c). This happened because on the 

surface of the area there were many river 

streams flowing from the upstream to the 

downstream. Geomorphological 

characteristics change gradually from 

upstream to downstream, depending on the 

slope, relative topography, and the nature of 

the bedrock being traversed. In the upper 

reaches of the river system is dominated by 

the erosion process and produced sediment 

and was carried by the river currents. 

In the area towards the downstream 

the process changes from erosion to 

sedimentation, and the results of 

sedimentation may form sediments especially 

in floodplains. The size of material which 

transported and sedimented depends on the 

nature and size of the material being 
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transported, and the characteristics of the 

river flow. The existence of these differences 

regularly results in different sediment layers in 

terms of size and material properties of 

sediments. Therefore, erosion that occurs in 

nature especially geological erosion provides 

support for the dynamics of the 

geomorphological process (Négrel et al., 

2013). 

Profile 4 (Figure 2.d), based on the age 

of the material, breccia of Nglanggeran 

Formation is deposited at the tertiary era, and 

the presence of this formation is in the wide-

area along the southern mountain until Patuk 

Yogyakarta.  Volcanic activity occurs during 

the formation of the Nglanggeran Formation 

in the Early to Middle Miocene (Surono, 2009; 

Surono & Permana, 2011). This formation is 

composed of rocks in the form of polymict 

breccias, agglomerates, pyroclastic breccia, 

and lava.  Ancient Volcano was active and it is 

identified also in the tertiary era (Figure 1).  

The Ancient Volcano is part of the Southern 

Mountains Zone which is composed of ancient 

Tertiary volcanic rocks. Research had been 

done, however the location of eruption center 

is still unknown (Widodo, 2014). 

 

Mineralogy of sand fraction 

Minerals in the sand fraction from the 

four soil profiles studied show that there was 

diversity systematically based on the original 

material and the processes that occur after its 

distribution on the earth's surface (Table 1). In 

profile 1 silica minerals were nominated by 

Quartz in each layer with a peak of 0.334 nm. 

The existence of Cristobalite minerals (peak 

0.405 nm) was not detected at each layer. 

Mineral Quartz was not detected in profile 2, 

and only Cristobalite minerals were detected 

at each layer. These two minerals, namely 

Quartz and Cristobalite, are detected in profile 

3 with enormous diversity. For profile 4 

Quartz minerals were only slightly detected.  

The occurrence of Quartz mineral (interplanar 

spacing of 0.343 nm) is commonly found in 

hydrothermal veins, epithermal to alpine and 

also in hydrothermal metal deposits. This 

mineral is also common in residual mineral in 

soils and sediments.  The occurrence of 

Cristobalite mineral is common in a late-

crystallizing phase in basaltic to rhyolitic 

volcanic rocks, and also from acid-sulfate-type 

hydrothermal alteration of volcanic rocks 

(Ohba & Nakagawa, 2002).  Accordingly, 

Quartz mineral as a character of ancient 

volcanic material, while the Cristobalite 

mineral as a character for Old Lawu volcanic 

materials. 

Abite mineral (0.3196 nm) was detected 

quite a lot in profile 2, and it was 

intermittently in profile 3 (Table 1). As for 

profile 4 this Augite mineral was not found. 

Albite is included in Feldspar group, 

plagioclase series which as a major constituent 

of granites rocks, basalts, and in hydrothermal 

and alpine veins, and also detrital and 

authigenic in sedimentary rocks. Andesine 

(0.321nm) is detected in the profile 1 and 4, 

minor in profile 2 and 4.  Andesine mineral is 

grouped Feldspar minerals and as plagioclase 

series, it is widespread in igneous rocks of 

intermediate silica content, as syenites and 

andesites, and also as detrital grains in 

sedimentary rocks.  Labradorite and Olivine, 

both of which are same to Andesine and 

Albite in the Plagioclase series group, were 

not widely detected in the material studied. 

Augite (0.2994 nm) as member of 

Pyroxene group is common in the profile 1, 3, 

and 4, but minor in profile 3 (Table 1). Augite 

is essential in mafic igneous rocks and 

ultramafic rocks.  Presence of this mineral is 

may in association with Orthoclase, Sanidine, 

Labradorite, Olivine, Leucite, Amphiboles, 

Pyroxenes.  Study on the soil catenas on the 

west and north-east slopes of the Lawu 

Volcano showed that Augite minerals were 

http://webmineral.com/MySQL/xray.php?ed1=3.21&minmax=2
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also presence in the Old Lawu materials 

(Buurman & Subardja, 1980).  A small amount 

of the Augite mineral in profile 3 showed that 

during the process of material disintegration, 

transportation and sedimentation it caused 

advance weathering of Augite minerals, and 

these minerals are easily subjected to 

weathering in nature. 

Profile 1 showed a presence specific Mn 

mineral of Leucophoenicite and Ribbeite 

(Mn2+;Mg)5(SiO4)2(OH)2 with interplanar 

spacing of 0.18063 nm, and 0.1796 nm, 

respectively (Table 1).   These minerals are 

classified as Leucophoenicite subgroup, and 

Humite group (Moore, 1967), and which are 

economic minerals if in the pure state and 

large quantities in mining ore (Kato & 

Matsubara, 1994).  Occurrence of Leucophoenicite 

mineral (Mn2+
7(SiO4)3(OH)2) was reported in 

the volcanic environment of Franklin, New 

Jersey USA that was in a late-stage 

hydrothermal or contact zone mineral in veins 

(Anthony et al., 2010), and also in the 

sedimentary and metamorphic rocks (Dunn et 

al., 1988; Kato & Matsubara, 1994). 

The material deposition occurring in the 

floodplain beside the river produces a very 

thick alluvial material with clear coatings with 

high diversity (Figure 2.c). The development of 

the soil above the stone breccia Nglanggeran 

Formation did not produce deep solum with 

the initial level of development (Figure 2.d).  

In general, the results of chemical analysis and 

mineralogy of soil development in 

chronosequences can provide data support in 

processes that occur in landform formation 

(Egli et al., 2001; Egli et al., 2003) in the 

absence of major changes in the past caused 

by geological processes, such as tectonic 

activity in the form of faults and folds. While 

the study of the relationship between 

weathering and geomorphology in the Alpine 

mountains did not show such a thing because 

of the very large changes in the period of 

3000-400 years in this location (Dahmsa et al., 

2012). 

Minerals identified in the sand fraction 

of the generally studied soils are dominated 

by Albite, Andesine, and Augite which are the 

source of Na and Ca elements (Table 1). 

Weathering of these minerals provides 

support for the chemical properties of the 

developing soil. Profile 3 which is the 

development of soil in alluvial materials 

indicates the diversity of minerals in various 

layers indicates a very diverse material source 

from the material in the field of this superior 

(Figure 2.c).  Mineral types of Plagioclase 

Feldspar, such as Albite, Andesine, and 

Labradorites, and also Augite as Pyroxene 

mineral group that was detected in the 

authigenic soil parent materials in soil profiles 

indicated the characteristics of intermediary 

volcanic rocks of this area (Figure 3).  While 

the profile 2 that was developed from a series 

of sedimentations in a very long time showed 

the variation of mineral types existence. The 

previous study showed that the Old Lawu 

materials were classified as hypersthene-

augite-andesite rocks (Tan & van 

Schuylenborgh, 1959), also consisted of 

Quartz-containing andesitic conglomerates, 

breccias, and tuffs (Buurman & Subardja, 

1980). 

A more in-depth study of the 

relationship between parent materials, 

primary and secondary minerals, and soil 

chemical properties in the studied sites 

strongly support the potential of the 

developing soil. The soil in the surrounding 

area studied is central to herbal medicine 

producers. Leucophoenicite and Ribbeite 

minerals as Mn form minerals which are the 

result of formation at the end of the 

hydrothermal environment provide 

additional information about the past 

environment in Ancient Volcano (Figure 1). 
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Figure 3. Bowen’s reaction series (Encyclopedia Britannica, Inc) 

 

The study of soil that develops from different 

parent materials in the surrounding of Mt 

Tangkubanprahu West Java showed 

differences in morphology, mineralogy, 

physical and chemical properties of different 

soils (Devnita et al., 2010). 

 

CONCLUSIONS AND SUGGESTION 

The process of the profile studied 

indicates that: the soil in the Profile 1 

develops from the Ancient Volcanic parent 

material, the soil in the profile 2 developed 

from Old Lawu Volcano, the soil in the profile 

3 developed from alluvial material with 

various sources, the profile 4 that soil 

developed from volcanic breccia. Minerals in 

the indicated sand fraction of soil may help to 

support the identification of soil materials 

from all soil profiles studied.  In general, 

mineral types found in all soil profiles were 

classified in the intermediary group, and also 

materials were included in the intermediary 

rocks.  Weatherable minerals such as Olivine 

was still identified in the lower layer in the soil 

profile developed from Ancient Volcanic 

materials and three layers in the profile 3 

which developed on the Alluvial.  Quartz 

mineral was not detected in the Old Lawu soil 

profile, and it is as a nature of this material.  

Manganese minerals of Leucophoenicite and 

Ribbeite were as specific nature of soil profile 

developed from Tertiary Ancient Volcano. 

According to the results of the present 

study, it is suggested that the detailed analysis 

of soil physical and chemical analysis on each 

horizon or layer of all soils is needed.  Heavy 

metal elements in the soil are also needed to 

be analyzed that it may help for developing 

and improving the quality of herbal crops in 

this area. 
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