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Abstract - West Kalimantan has very large bauxite resources, reaching 2.07 billion tons, equivalent to 57.32% of
the total bauxite resources in Indonesia with bauxite reserves of 0.84 billion tons or equivalent to 66.77% of the total
national mineral reserves. The rescarched area covers Sompak District and surrounding areas, Landak Regency, West
Kalimantan. This rescarch aims to determine geological conditions, laterization, and characteristics of laterite bauxite
in the studied area. Methods used in this research are geological mapping, lateritic mapping, and petrographic and
geochemical analyses. The lithology of the researched area is composed of granodiorite, porphyry quartz diorite,
granite, porphyry andesite, porphyry basalt, alluvial, and swamp deposits. Laterite profiles in the researched area
generally consist of topsoil, latosol, bauxite, and clay zone. The laterite bauxite derived from granodiorite is classified
as a medium grade, laterite bauxite from porphyry quartz diorite is classified as high-grade bauxite, laterite bauxite
from andesite porphyry is classified as low-medium grade bauxite, and laterite bauxite from porphyry basalt in the
studied area is classified as high grade bauxite. Laterite bauxites in the researched area were formed from weathered
parent rocks which were intermediate - alkaline igneous rock.
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INTRODUCTION other elements such as chlorine, sulphur, fluorine,
and form complexes with organic matter (Igbokwe
et al., 2019). Aluminum is a metal that is soft in
its pure form, but hard when solid, light, resistant

to corrosion, and is a good conductor. This makes

Background
Bauxite which is the basic material for produc-
ing aluminum, is named after Les Baux Province,

avillage where the first deposits were discovered.  aluminum widely used as a raw material in the

Bauxite contains hydrated alumina equivalent to
as much as 40-60% AL,0,, and is free of the other
siliceous materials leached out over time (Hock-
ing, 2005). Aluminium (Al) is the most widely
distributed metal in the environment occurring
naturally in the trivalent state (Al*) as silicates,
oxides, and hydroxides, but may combine with

automotive industry, construction materials, and
household appliances (Surdia and Saito, 1992).
Globally, of all the world bauxite deposits,
more than 80% are laterite bauxite deposits
(Gow and Lozej, 1993; Robb, 2005). Accord-
ing to Bardossy (1982), about 14% of the world
bauxite production comes from karst bauxite,
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85% comes from laterite bauxite, and the remain-
ing 1% comes from allochthonous (transported)
bauxite. West Kalimantan has very large bauxite
resources, even the largest in Indonesia, reaching
2.07 billion tons, equivalent to 57.32% of the
total bauxite resources in Indonesia with bauxite
reserves of 0.84 billion tons or equivalent to 66,
77% of the total national mineral reserves (Pusat
Data dan Informasi Energi dan Sumber Daya
Mineral, 2016).

Bauxite found in Indonesia is laterite bauxite
derived from weathering ofrocks rich in feldspar
minerals. Bauxite in Indonesia is mostly found
in tropical-subtropical areas, which includes
Bintan Island (Riau Islands), Kota Pinang (North
Sumatra), Bangka Belitung, West Kalimantan,
and a small part is found in Central Kalimantan,
Southeast Sulawesi, Sumba Island, and Halma-
hera (Allen and Donnithorne, 2013). In Indonesia,
bauxite was first discovered in 1924 in Kijang,
Bintan Island, Riau Islands. Bauxite found in
Bintan Island has been mined and exported
since 1935, and was discontinued in 2013 (P.T.
ANTAM Tbk., 2019).

Bauxite in Sompak District, Landak Regency,
West Kalimantan, is found in igneous rocks from
Mensibau Granodiorite Formation. The lithology
in the researched area consists of granodiorite,
quartz diorite, biotite-hornblende granite, and
tonalite. In comparison, the bauxite around
the researched area in Tayan District, Sanggau
Regency, West Kalimantan, is found in diorite,
quartz monzodiorite, quartz diorite and microdio-
rite pyroxene (Nugraheni et al., 2022).

The main problem of this research is to find
the laterite bauxite grade in each lithology.

The classification of laterite bauxite in the re-
searched area uses the standards from P T. ANTAM
Tbk. based on the results of physical observations
and the geochemical analysis. Based on the results
of physical observations, laterite bauxite can be
classified into three grades, which are:

a. Low grade that still contains fresh rock or has

a quartz content of > 30%.

b. Medium grade that still shows the original rock
texture or contains 10%-30% quartz.
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c. High grade that no longer shows the original
rock texture and is poor in quartz (< 10%).

The classification of laterite bauxite is also
based on the cut off grade (COG) value which is
adjusted to the needs of a smelter or company. The
cut off grade (COG) Al,O, used by P.T. ANTAM
Tbk. is 42%. Based on the cut off grade (COG)
of ALO,, laterite bauxites can be classified into
two groups, which are:

a. High grade that has > 42% Al O, content.

b. Low grade that has < 42% Al,O, content.

On the basis of its chemical characteristics,
there are several main components in bauxite,
those are Al,O,, Fe O,, Si0,, and TiO,. Other
components with very small presence consist of
FeO, CaO, MnO, MgO, K,0, Na,O, and P,O,.
Silica (8i0,) in bauxite can be found in the form
of the quar_‘tz minerals (free quartz/TSiO,) and
kaolinite (reactive quartz/RSi0,) (Valeton, 1972).
Bauxite has an economic value and is feasible
to mine if it has AL O, content of not less than
45-50%, arelatively small Fe,O, (not more than
20%), and the total silica (SiO,) of not more than
3-5% (Valeton, 1972 ). But it is not the same in
all conditions.

The researched area is part of the operation
mining permit area of P.T. ANTAM Tbk. which
covers Sompak District and its surroundings,
Landak Regency, West Kalimantan (Figure 1).
The study aims to determine the geological condi-
tions, laterization, characteristics, and the genesis
of laterite bauxite in the studied area.

Geological/Stratigraphical Settings
The researched area is included into the
geological map of Singkawang Sheet (Figure
2). Based on the geological map of Singkawang
Sheet (Suwarna and Langtord, 1993), the studied
area is composed of two formations, which are:
a. The Mensibau Granodiorite Formation (Klm),
comprising granodiorite, quartz diorite,
biotite-hornblende granite, and tonalite. This
formation has an Early Cretaceous-Late Cre-
taceous age.
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Figure 1. Locality map of researched area (Map source: Geospatial Information Agency, 2018).
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Figure 2. Regional geology map of Singkawang Sheet. The researched area is composed of Mensibau Granodiorite Forma-
tion (KIm) and Swamp and Alluvial Deposits (Qa) (after Suwarna and Langford, 1993).

b. Alluvial and Swamp (Qa) deposits that consist
of silt, sand, gravel, and plant materials.

The researched area is located in the South-
west Bomeo Block (SW Borneo) which is part
of the Sunda Shelf (Sundaland). The geological
structure in the researched area is controlled by
the Mensibau Granodiorite Formation (Klm)

which is Singkawang batholith. This formation
is thought to have formed as a result of subduc-
tion between the South China Sea Proto Plate and
the northem part of the Sunda Plain in the Early
Cretaceous (Suwama and Langford, 1993).

A previous study conducted by Ramadhan et
al. (2014) in the Klenco area, Landak Regency,
West Kalimantan, showed that laterite bauxite
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in the area derived from weathering of Al-rich
igneous rock including granodiorite, quartz dio-
rite, and diorite. The study used petrographic and
XRF analyses. Thus, it can be hypothesized that
the bauxite in the studied area also comes from
weathering of Al-rich igneous rocks from the
Mensibau Granodiorite Formation.

METHODS AND MATERIALS

Methods
The methods used in this research are geologi-
cal mapping, laterite mapping, petrographic anal-
ysis, and XRF (X-Ray Fluorescence) analysis.
Geological mapping was carried out to deter-
mine the type of lithology in the researched area.
During the geological mapping, parent rock sam-
ples were taken for petrographic and XRF analyses.
Laterite mapping was performed to identify
the laterite profile of the researched area, includ-
ing laterite soil (latosol), ferricrete, bauxite, and
clay zone. In the laterite mapping, laterite samples
were also taken, especially bauxite samples and
latosol samples for physical and XRF analyses.
Petrographic analysis was conducted to deter-
mine the rock description optically. Thin section
samples were prepared to identify mineralogical
and petrographical characteristics under a polar-
izing microscope. The rock samples from the re-
searched area were cut and polished to make thin
sections. The petrographic analysis was carried
out at the Laboratory of Paleontology, Remote
Sensing and Optical Geology, at the Geological
Engineering Department, Universitas Diponegoro.
The geochemical analysis was executed by
using XRF analysis to study the major oxides and
trace elements along with their concentrations in
the rock deposits using spectrometric methods.
Currently, XRF is the most common method of
analysis used in the determination of major ele-
ments and trace elements on rock samples. It is
versatile and can analyze up to eighty elements
over a wide range of sensitivities, detecting
concentrations from 100% down to a few parts
per million (Rollinson, 2014). The results of this
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analysis were geochemical data comprising the
percentages of TSiO,, RSiO, A1,O,, Fe O, and
TiO,.
Materials

Twelve rock samples were used for petro-
graphic analysis to determine the rock types,
and twenty-three laterite samples for the study of
physical and XRF analysis of bauxite.

RESULT AND ANALYSIS

Stratigraphy

Based on the field observation, the researched
area is composed of intermediate-basic igneous
rocks, (from oldest to youngest respectively) they
are granodiorite, porphyry quartz diorite, granite,
porphyry andesite, and porphyry basalt (Travis,
1955) as well as alluvial and swamp deposits
(Figure 3).

Granodiorite

The granodiorite unit covers about 55% of
the researched area. From the observation of
its physical properties, the rock is white to light
grey and has a massive structure (Figure 4). The
rock shows phaneritic texture, holocrystalline,
subhedral- euhedral crystal form and coarse
grain. Based on petrographic observation, the
thin section of the rock consists of quartz (25%),
plagioclase (andesine, An, ) (35%), orthoclase
(5%), biotite (20%), and opaque minerals (10%)
(Figure 5).

Porphyry Quartz Diorite

The porphyry quartz diorite unit covers about
15% of the researched area. From the observation
of its physical properties, the rock is dark grey
to black and has a massive structure (Figure 6).
The rock shows porphyrytic texture, holocrystal-
line, subhedral- euhedral crystal form and coarse
grain. Based on petrographic observation, the thin
section of the rock comprises of quartz (15%),
plagioclase (andesine, An,,) (50%), biotite (30%),
and opaque minerals (5%) (Figure 7).




Characteristics and Genesis of Laterite Bauxite in Sompak District
and Surrounding Areas, Landak Regency, West Kalimantan (T. Winamo et al.)

325000 327000

326000

ST

S6dHH)

58}

S0

32R00W

320000 330000 331000 332000

Ekvation {masly

26000 327000 28004
Lepemd:
o Resd [ Swamp snd alluvia] deposits
River | |Basalpophyry
— —~ Village boundsry Andesite porphyry

-y

1 s 1] | km
_—

Figure 4. (a, b) Outcrops of granodiorite in the researched
area; (¢) Hand specimen of granodiorite in the researched
area.

Granite
The granite unit covers about 2% of the re-
searched area. From the observation of its physi-

Abbreviations:

PPL: Plane Polarized Light
XPL: Cross Polarieed Light
Opyg: Opague Minerl

Px: Pyroxene

Plg: Plagioclase

Figure 5. Photomicrographs of thin section of granodiorite,
(a) in plane polarized plane and (b) in cross polarized plane.

cal properties, the rock is pink and has a massive
structure. The rock shows phaneritic texture,
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Figure 8. (a, b) Outcrop of granite in the researched area;
(c) Contact of granite (IGR) and granodiorite (IGD) in the
researched area.

Figure 6. (a) Outcrop of porphyry quartz diorite in the
researched area; (b, ¢) Hand specimen of porphyry quartz
diorite in the researched area.

Abbreviations:

PPL: Plane Polarized Light
XPL: Cross Polarized Light
Opq: Opaque Mineral

Px: Pyroxene

Plg: Plagioclase

Abbreviations:

PPL: Plane Polarized Light
KPL: Cross Polarized Light
Opq: Opague Mineral

Px: Pyroxene

Plg: Plagioclase

—
© 1 mm

Figure 9. Photomicrograph of thin section of granite. (a)
I mm in plane polarized plane and (b) in cross polarized plane.

Figure 7. Photomicrographs of thin section of quartz diorite.

1 1= M e —lj—b.
(a) in plane polarized plane and (b) in cross polarized plane. Porph Andesite

The porphyry andesite unit covers about 8%

of the researched area. From the observation

holocrystalline, subhedral-cuhedral crystal form  of its physical properties, the rock is dark grey
and coarse grain (Figurc 8). Based on petrographic  and has a massive structure (Figure 10). The
observation, the thin scction of the rock is com-  rock shows porphyritic texture, hypocrystalline,
posed of orthoclase (25%), plagioclase (albite,An,)  subhedral to euhedral crystal form. Ina thin inci-
(15%), quartz (50%), and biotite (10%) (Figurc 9).  sion, it can also be clearly seen that the boundary
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Figure 10. (a) Outcrop of porphyry andesite in the researched
area; (b, ¢) Hand specimen of porphyry andesite in the
researched area.

between the minerals (phenocrysts) is quite firm,
which varies from subhedral to euhedral. Based
on petrographic observation, the thin section of
the rock consists of plagioclase (andesine, An,))
(25%), orthoclase (2%), hornblende (15%),
opaque minerals (3%), and groundmass (55%)
(Figure 11).

Porphyry Basalt

The porphyry basalt unit covers about 5% of
the researched area. From the observation of its
physical properties, the rock is black and has a
massive structure (Figure 12). The rock shows
porphyritic texture, hypocrystalline. Based on
petrographic observation, the thin section of the
rock consists of plagioclase (labradorite, An,)
(55%), clinopyroxene (20%), opaque minerals
(5%), and groundmass (20%) (Figure 13).

Alluvial and Swamp Deposits

The alluvial and swamp deposits unit cover
about 15% of the researched area. In general,
alluvial and swamp deposits are composed of
an accumulation of clay - sand material, rock
fragments of gravel-pebble size as a result of the
weathered rocks in the studied area (Figure 14).

Abbreviations

PPL: Plane Polarized Light
XPL: Cross Polarized Light
Opq: Opague Mineral

Px: Pyroxene

Plg: Plagioclase

1 mm

Figure 11. Photomicrographs of thin section of porphyry
andesite; (a) in plane polarized plane; and (b) in cross
polarized plane.

Characteristics of Laterite Bauxite

Based on the results of laterite mapping,
the laterite bauxites in the researched area
were found in the parent rock of granodiorite,
porphyry quartz diorite, porphyry andesite,
and porphyry basalt. The distribution of later-
ite bauxite in the researched area is shown in
Figure 15.

Figure 12.(a, ¢) Outcrop of porphyry basalt in the researched
area; (b) Hand specimen of porphyry basalt in the researched
area.
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Abbreviations:

— P'PL: Plane Polarized Light
| MM | XPL: Cross Polarized Light

Opq: Opague Mineral

Px: Pyroxene

Plg: Plagioclase

Figure 13. Photomicrographs of thin section of porphyry
basalt; (a) in plane polarized plane and (b) in cross polarized
plane.

Figure 14. Outcrop of alluvial deposits in the researched area.

Laterite bauxite from granodiorite

Laterite bauxite from granodiorite parent
rock still shows the original rock texture due to
laterization process that has not occurred opti-
mally (Figure 16). The laterite profiles that can
be observed are lateritic soil (latosol), iron layer
(ferricrete), bauxite (ore), and horizon or clay
layer (kong).

Latosols which occur from granodiorite parent
rock generally have a bright colour ranging from
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yellowish brown to light brown, and generally
still contain abundant quartz minerals.

Beneath the latosol, there is generally a rela-
tively thin layer of iron (ferricrete) with the thick-
ness between 1-5 cm. Ferricrete often becomes
the boundary between latosol and bauxite (ore).
Ferricrete generally has dark brown, reddish
brown to red colour, composed of accumulated
iron oxides (goethite, hematite).

Beneath the ferricrete, there can be found the
bauxite zone. Laterite bauxite from granodiorite
origin rocks generally has a light brown to red-
dish colours, and still contains resistant minerals
from original rock, especially quartz. In general,
laterite bauxite from granodiorite parent rocks
still contains 10 to 30% quartz. In addition, there
are also iron oxides (FeOx) such as goethite,
hematite, and other clay minerals.

At the bottom of the laterite profile, there is
a clay zone (kong) which is the final stage of
laterization. This zone is composed of clay mate-
rial (kaolinite) and is often found abundance of
quartz mineral accumulation. The clay (kong)
zone of these laterites usually has a pale vellow
to white colour.

Based on the XRF analysis, bauxite from
granodiorite has a relatively high SiO, content
(21.88% - 56.59% TSiO,/free quartz and 2.58%
- 5.43% RSIi0,/ reactive quartz), small Fe,O,
content (3.99% - 8.96%), alumina/AL O, (23.96%
- 46.51%), and TiO, (0.24% - 0.38%) (Table
1). Based on the characteristics of the bauxite,
in general, laterite bauxite from granodiorite is
classified as medium grade.

Laterite bauxite from porphyry quartz diorite

The laterite profiles from porphyry quartz dio-
rite parent rock that can be observed are lateritic
soil (latosol), iron layer (ferricrete), bauxite (ore),
and horizon or clay layer (kong).

Latosols which occur from porphyry quartz dio-
rite parent rock generally have relatively darker co-
lour, from dark brown to reddish brown. In contrast
to granodiorite laterite, ferricrete is quite difficultto
find in this laterite. The ferricrete occurs as concre-
tions which are accumulations of iron residues.
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Figure 15. Distribution of laterite bauxite in the researched area.

In general, the bauxite does not show the
original rock texture. The bauxite from diorite
quartz porphyry has a light brown to reddish
colour (Figure 17), and in general still contains
small amounts (< 10%) of quartz (SiO,).

After the bauxite zone, a clay horizon (kong)
can be found as the final result of the laterization
process. This zone has a yellowish-brown colour,
and generally still contains quartz, but with a
relatively fine size.

Based on XRF analysis, bauxite from por-
phyry quartz diorite contains relatively low
TSiO, (10.85% - 30.92%) and RSiO, (3.253% -
8.14%), relatively high Fe,0, (5.68% - 14.77%),
high alumina (AL,0,) (32.2% - 2, 84%), and TiO,
(0.5% - 1.03%) (Table 1). On the basis of bauxite
Figure 16. (a) Laterite profile: (b) Outcrop of bauxite zone:  characteristics, laterite bauxite from porphyry

and (c) hand specimen of bauxite from granodiorite in the L. R i i
researched area. quartz diorite is classified as high grade bauxite.

Table 1. XRF Analysis of Laterite Bauxite of Each Parent Rock

Grade (%)

Parent rock TSiO, RSiO, ALO, Fe,0, TiO,
Granodiorite 21.88-56.59 2.58-5.43 3.99- 8.96 23.96-46.51 024-0.38
Porphyry quartz diorite 10.85-30.92 3.23.8.14 5.68-14.77 322-52.84 0.5-1.03
Porphyry andesite 32.65 346 0.31 3899 040
Porphyry basalt 16.26-17.96 2.19-3.84 11.1-15.76 40.98-45.5 081-1.11
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Figure 17. (a) Laterite profile; (b) Outcrop of bauxite zone;
and (c) Hand specimen of bauxite from quartz diorite in the
researched area.

Laterite bauxite from porphvry andesite
Laterization in porphyry andesite does not

occur optimally. Based on field observation, the
lateritic soil (latosol) and bauxite concretions are
very difficult to find in the researched area. The
laterite profiles from porphyry andesite that can
be found in the researched area are latosol and
laterite bauxite. Bauxite from porphyry andesite
has reddish-brown colour, less quartz content (<
10%), but rich in iron oxides (Figure 18).

Based on the XRF analysis, laterite bauxite
from porphyry andesite contains TSi0, (32.65%)
and RSiO, (3.46%), relatively low Fe,0, (6.31%),

relatively low ALO, (38.99%) and TiO, (0.46%)
(Table 1). Elicited from the characteristics of the
bauxite, laterite bauxite from andesite porphyry
is classified as low-medium grade bauxite.

Laterite bauxite from porphyry basalt

The laterite profiles found in porphyry basalt
are latosol and laterite bauxite. Latosol generally
has dark brown colour, and sometimes can still be
found the presence of quartz (< 10%). Bauxite from
porphyry basalt has dark brown to reddish-brown
colour (Figure 19), less quartz content but rich in
iron oxides (goethite, hematite) as a result of the
oxidation of iron-containing minerals (Fe) which
are abundant in porphyry basalt.

On the basis of the XRF analysis, laterite
bauxite from porphyry basalt has a relatively low
Si0, content compared to bauxite from other origin
rocks (16.26% - 17.96% TSiO,and 2.19% - 3.84%
RSi0,), high Fe,0, content (11.1% - 15.76%), high
alumina (A1,0,) content (40.98% - 45.5%), and
TiO, (0.81% - 1.11%) (Table 1). Assumed from the
characteristics ofthe bauxite, laterite bauxite from
porphyry basalt in the studied area is classified as
high grade bauxite.

Genesis of Laterite Bauxite

Laterite bauxites in the researched area were
formed from weathering of parent rocks which
were intermediate-alkaline igneous rock. There
are five parent rock units in the researched
area, from the oldest to the youngest, namely
granodiorite, porphyry quartz diorite, granite,
porphyry andesite, and porphyry basalt. All

Figure 18. (a) Outcrop of bauxite zone and (b) hand specimen of bauxite.
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Figure 19. (a) Laterite profile; (b) Outcrop of bauxite zone;
and (c¢) Hand specimen of bauxite from porphyry basalt in
the researched area.

parent rocks in the researched area are alumi-
nosilicate (Al,SiO;) rocks, which are rich in
feldspar minerals as the main mineral carrier
of aluminum (Al) in rocks.

From the laterite mapping, not all parent rocks
in the studied area were laterized optimally and
produced economic laterite bauxite. The forma-
tion of laterite bauxite in the researched area oc-
curs in four parent rocks, they are: granodiorite,
porphyry quartz diorite, porphyry andesite, and
porphyry basalt. Laterite bauxite with granite
origin is not found in the researched area. This is
interpreted mainly due to the steep topography
of the area with granite parent rock. The steep
topography caused vertical erosion to work
more dominantly, so that laterization did not run
optimally. Thus, making it difficult to find granite
laterite outcrops in the researched area.

The various parent rocks continuously under-
went weathering process (laterization) for a long
time, until finally formed laterite bauxite in the
researched area. The weathering process on the
parent rocks then produced laterite zones. In gen-
eral, there are four different laterite zones in the
researched area, from top to bottom, comprising
top soil, lateritic soil (latosol), ore (bauxite), and
clay zone (kong) (Figure 20). The first horizon

Lithological Log

\  contains yello
A\ Covered by

{low co

\ Top Sail, light brown to dark, composed of sand - silt, locally
dish red lateritic soil {latosol ), consisting of lovse particles.
X tation and composed of organic material,
| Composition: clay 50%, silt 50%,.
\

Lateritic Soil {Latosol), light brown to yellowish brown, compuosed of sand - clay,
Lot of medium - coarse quartz particles, low plasticity and easily o loose
ian), lottally weathered, does nol contains bedrock.

Composition: clay 60%, silt $0%. Average thickness: 3.73m.

Deeseription

Low - medium grade bausite.

Bauxite, light brown to reddish brown, it forms cobble - boulder concretion consisting
of elay matire, contains a lot of goethite, hematite, and quarte. Generally shows

reliet texture. Composition: elay 30%, silt 20%, sand 20%, granule 0%, cobble 5%,
and boulder 5%, Average thickness: 2,18 m, average concretion factor 42, 87%.

Kong, yellowish brown to white, consisting of silt - clay material, silica-rich.
It forms accumulation of quartz or clay minerals. Composition: clay 50% and silt 50%

Figure 20. Laterite profile in the researched area.
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which is the top layer is top soil. The top soil is a
soil horizon that is rich in nutrients and organic
matter, and is a zone covered by vegetation.

Beneath the top soil, there is laterite soil (lato-
sol) which generally has a yellowish, brownish,
to reddish colour. Latosol is a zone that is rich
in silica, as a result of the hydrolysis process of
silicate minerals in the parent rocks. This soil is
formed because all the nutrients from the alkaline
and alkaline earth groups, and also some Si ele-
ments have been leached. The hydrolysis reaction
causes the release of the Si element from the
feldspar, resulting in a reaction for the formation
of clay minerals (kaolinite). Kaolinite is also as-
sociated with free Si, iron oxide, and aluminum
(Al), which are the main constituents of this zone.

Beneath the latosol, generally there is a layer
of iron (ferricrete) which is rich in iron oxide
minerals. This zone is often found as the bound-
ary between the latosol zone and the ore (bauxite)
zone. The oxidation and hydration reactions that
occur from iron oxide minerals, are generally
in the form of goethite and hematite, and are as-
sociated with silica and aluminum. In the studied
area, the ferricrete zone can be found in the form
of concretions (nodular) or hard layers.

Beneath the ferricrete, there is a layer where the
aluminum (Al) content will reach its maximum.
This zone is an accumulation zone of bauxite-
forming mineral concretion (gibbsite, boehmite,
diaspore), with various thickness as a result of the
enrichment of aluminum (Al) residues. Bauxite is
formed as a result of the separation between alumi-
num (Al) and silica. The separation of aluminum
and silica occurs in two stages. The first stage is
the process of forming kaolinite (Al (OH),S1,0,)
from weathering of feldspar. If kaolinite under-
goes hydrolysis again which results in the loss of
silica (desilication), there will be the formation of
aluminum hydroxide minerals, namely gibbsite
(AI[OH],). This aluminum hydroxide mineral
(gibsite) is associated with iron oxide minerals
(goethite, hematite) and clay minerals (kaolinite)
to form an ore zone (bauxite).

Beneath the ore (bauxite) zone, there is an-
other zone rich in silica (Si) in the form of'a layer
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of clay (kaolinite) as the final stage of laterization
known as clay zone (kong). This zone was formed
due to the relatively slow water circulation, so
that dissolved silica in the early stages of dia-
genesis will undergo a resilication reaction in the
aluminum hydroxide mineral (gibsite), forming
a layer of clay (kaolinite) which is rich in silica
(Si). The kong zone is usually formed below the
permanent groundwater table. In rock bodies
that are submerged by groundwater, poor water
circulation causes disruption of the leaching or
desilication process, so that the dominant reaction
is the formation of clay minerals (kaolinite) which
is the main material in the clay zone (kong) layer.

CONCLUSIONS

The lithology in the researched area is com-
posed of granodiorite, porphyry quartz diorite,
granite, porphyry andesite, porphyry basalt,
as well as alluvial and swamp deposits. The
formation of laterite bauxite in the researched
area occurs in four parent rocks: granodiorite,
porphyry quartz diorite, porphyry andesite, and
porphyry basalt. There are four different laterite
zones in the researched area, from top to bottom:
top soil, lateritic soil (latosol), ore (bauxite),
and clay zone (kong). The laterite bauxite from
granodiorite is classified as medium grade, later-
ite bauxite from porphyry quartz diorite is classi-
fied as high grade bauxite, laterite bauxite from
andesite porphyry is classified as low-medium
grade bauxite, and laterite bauxite from porphyry
basaltin the researched area is classified as high
grade bauxite.
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