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Abstract

Electrical resistivity imaging (ERI) surveys were carried out at the Klias Forest Reserve, Beaufort,
Sabah. The entire area consists of Crocker Formation and Quaternary deposits. The main purpose of
the geophysical surveys was to characterize the properties of peat and measure the thickness of the
peat soil. For this purpose, seven (7) traverses were established for electrical resistivity imaging
(ERI) and induced polarization imaging (IPI). The configuration of the Schlumberger and Wenner
array was applied by adopting 41 electrodes with 1.0m-5.0m electrode spacing. The length of the
ERI & IPI survey line varies from 80m- 200m. The core samples were collected at a depth of 0-6m.
The resistivity survey lines R1, R2, R3, and R4 were conducted nearby Borehole A. Borehole B was
taken alongside the survey line R5. Whereas Borehole C was taken near survey lines R6 and R7. The
results of the ERI & IPI surveys show that the subsurface strata are composed of peat materials with
resistivity values of 15Qm — 500 Qm, clay having resistivity values of 30 Qm — 60 Qm and resistivity
value of boundary between peat and marine clay resistivity range from 20 Qm -80 Qm. The thickness
of the peat and clay obtained ranges from 0-6m and 6m-28m respectively. The clay layer is thicken-
ing towards the West to the East. While the peat layer shows a varied pattern from West to East. The
combined approach between ERI, IPI and core sampling helped to better define the characterization
of the material and their thicknesses within the subsurface.
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1 Introduction
Tropical peat is formed by the accumula-
tion of organic matter composed of un-
decomposed dead vegetation materials
due to waterlogging (Jaenicke et al.,
2008). Saturated peat retains a high water
content ranging from 100% to 1000%,
which slows the decomposition rate of or-
ganic matter and increases the thickness of
the peat (Yusa etal., 2019). The decompo-
sition rate of organic matter is influenced
by the fluctuation of the water table.
Drained peat leads to the depletion of the
groundwater table, thus plenty of oxygen-
filled space above the water table which
activates microbial activities (Gusti et al.,
2021). The rapid decomposition process is
caused by the breakdown of phenolic
compounds under aerobic conditions
(Yule et al., 2016, 2018), hence increasing
the CO» released by the oxidation process.
As a result, fluctuation of the water table
may affect the accumulation of organic
content, peat thickness and carbon loss to
the atmosphere.

2D Electrical resistivity imaging (ERI)
is a geophysical technique for imaging
subsurface properties based on electrical
resistivity measurements via multi-elec-
trode configuration. The resistivity value
was able to be determined by making the
measurements of potential differences at
different potential electrodes, converting
these values into apparent resistivity then
inverting the data set (Loke et al., 2011;
Saleh and Samsudin, 2013a,b). Whilst the
peat soil is chargeable, the induced polari-
zation imaging (IPI) method is used as a
complementary method for defining peat
thickness (Lee and Andrew, 2002). The
combined approach between IPI, ERI,
core sample and the stratigraphic infor-
mation can produce detailed subsurface of
the peat deposits (Pezdir et al., 2021). The
selection of optimum electrode array con-
figuration is important to determine the ef-
fectiveness and robustness of ERI results
(Ishola et al., 2014). The Schlumberger
and Dipole-Dipole arrays are widely used

in subsurface electrical surveys. Each ar-
ray provides a variety of geometric factors
and sensitivity (Loke et al., 2013; Saleh
and Samsudin, 2014). The Wenner array is
much less noise-sensitive and better at re-
solving vertical changes while reaching
shallower depths (Ishola et al., 2021).

In terms of geophysics, typical peat soil
resistivity values range from 41 Qm to
130 Qm (Kowalczyk et al., 2017; Basri et
al., 2019; Pezdir et al., 2021; Yusa et al.,
2021). According to Yusa et al. (2019), re-
sistivity values decrease with depth. The
previous research (Erica et al., 2020) re-
vealed peatland stratigraphy lie on peat
and marine clay layers. Based on Ishola et
al. (2021), the resistivity value obtained
for the subsurface strata of peat and or-
ganic materials is 0.7 Qm to 3 Qm and re-
sistivity value of clay layer is 5 Qm to
50 Qm. The values were mapped at differ-
ent depths. Variations of materials in the
subsurface affect the resistivity value. Ac-
cording to Dahlin and Zhou (2006), elec-
trical resistivity is a physical characteristic
of the subsurface that relies on porosity,
grain cementation, compactness, water
content, mineral composition, and clay
mineral. Furthermore, the electrical resis-
tivity of peat depends on organic content,
mineral composition, moisture content,
and water conductivity in peat pores
(Kowalczyk et al., 2017; Yusa et al., 2019;
Muhammad et al., 2020).

Higher resistivity values were obtained
on the peat soil layer compared to the ma-
rine clay layer (Mohamad et al., 2021).
The low resistivity value in marine clay
was influenced by the clay particles which
facilitate the surface conductance of elec-
tric current. Furthermore, the low resistiv-
ity value of marine clay is altered by the
salt content in pore fluid-induced electri-
cal conductivity (Long et al., 2012). The
resistivity value for marine clay ranges
from 5 Qm to 150 Qm. The minimum re-
sistivity for marine clay was 8 Qm with
the salt content increased to 7 g/L (Tao et
al., 2018).
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In this paper, we present the results ob-
tained by using ERI for resolving the
thickness of the peat. The main advantage
of this method is to obtain data on the peat-
clay boundary and to determine the stra-
tigraphy below the peat layer in the soil
profile.

2 Materials and methods

2-1 Site selection

The study site is the Klias Peninsula,
Beaufort, Sabah which is located at the
South-West Sabah by latitude 5°17'3"N to
5°22'3"N and longitude 115°39'06"E to
115°43'03"E (Fig. 1). The area is charac-
terized by Crocker Formation and allu-
vium deposits with a coastal geomorpho-
logical area reaching an elevation of 10-
180 m. The elevation gradually lowers to-
wards the western direction. The climatic
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condition is moderately humid and re-
ceives high annual rainfall between
2500 mm to 3000 mm in October-Decem-
ber (>300 mm) (Phua et al., 2008).

A sequence of peat and marine clay was
observed in the underlying strata (Zamri et
al., 2022).

2-2  Borehole sampling

Three borehole stations were produced
with depths up to 6 m to acquire in-situ
soil profile and thickness information
within each of the resistivity survey lines.
Peat soil samples were collected as undis-
turbed samples by using a pit sampler
(6 m) and PVC (1 m) (Fig. 2). The resis-
tivity survey lines R1, R2, R3, and R4
were conducted nearby Borehole A. Bore-
hole B is taken alongside the survey line
R5 whereas Borehole C is taken near to
survey lines R6 and R7 (Fig. 1).
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Figure 1. The geological map at Klias Forest Reserve, Sabah.
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2-3 Electrical resistivity imaging (ERI) and
Induced Polarization

In total, seven ERI & IPI surveys were con-
ducted in the research area by using ABEM
Terrameter LS. ERI & IPI is acquired by adopt-
ing 41 electrodes with 1.0-5.0 m electrode
spacing and a total length varying from 80 m to
200 m. It was placed into the ground surface in
a straight line. The availability of two cables
with a 5 m electrode spacing was conducted to
obtain the depth of prospection. The current
was injected into the ground via stainless steel
electrodes connected via multicable wire to the
main computer unit to calculate and record the
resistivity values and chargeability (for IPI)
(Loke et al., 2003). The Wenner-Schlumberger
configuration is used in the survey lines to ob-
tain better depth investigation, lateral and ver-
tical resolution, and noise sensitivity (Oktanius
et al., 2016). Moreover, the survey line in this
research only focuses on a particular area; thus,
the roll-along technique is not applied.

The measurements were measured by flow-
ing the electrical current into the ground
through two current electrodes and measuring
the differences in voltage at two potential elec-
trodes. The electrode arrangement defines the
resolution and depth of the soil. The bad data
points with relatively low or high apparent re-
sistivity values in the raw dataset were removed
and processed using Res2DInv software (Bing
and Torleif, 2003). The inversion modelling

o,

ah.

was carried out to produce the subsurface
model (Loke et al., 2017). The number of iter-
ations in the inversion process was repeated un-
til the Root Mean Square (RMS) error fell be-
low the acceptable target convergence of 5-
10%. Finally, the interpretation of the ERI re-
sults was performed based on the correlation of
the obtained inversion modelling (subsurface
model) with the in-situ data (boreholes and out-
crops).

3 Results

The selected peat profiles and their interpreta-
tion are presented in Figs. 3-9. Based on the re-
sistivity models obtained, two types of distinct
layers were recognized and classified as low re-
sistivity (3-60 Qm), intermediate resistivity
(20-80 Qm) and high resistivity (60-500 Qm).
By using core sampling, the peat soil profile re-
vealed that these layers were separated by a
layer of clay. Based on the borehole data, the
boundary between peat and marine clay is
found at a depth of 5.5 m with a resistivity value
of 20-80 Qm. Peat is present to a depth of 5 m
and clay dominates at a depth of 6 m. For all
resistivity sections, the first layer represents
peat characterized by high resistivity value
ranging from 15 Qm to 500 Qm and thickness
of 0-5.5 m. It follows by a layer with low resis-
tivity value ranging from 3 Qm to 60 Qm and
thickness of 6-28 m consisting predominantly
of clay.
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Table 1. Electrical resistivity and thickness of peat soil profile at Klias Peninsula.

Configuration ResistivityLine Re(sggq‘;lty Thickness (m) D(E;E)th Prsc:)fillle

Wenner R1 40-500 5.5 0-5.5m Peat
30-80 2.5 5.5m-8m Peat/Clay

30-60 28 8m-36m Clay

R2 15-500 5.5 0-5.5m Peat
40-60 2.5 5.5m-8m Peat/Clay

10-60 6 8m-14m Clay

R3 60-400 5.5 0-5.5m Peat

10-60 8 5.5m-14m Clay

Schlumberger R4 40-500 5.5 0-5.5m Peat
30-70 2.5 5.5m-8m Peat/Clay

3-30 6 8m-14m Clay

RS 40-400 5.5 0-5.5m Peat
30-80 2.5 5.5m-8m Peat/Clay

10-60 28 8m-36m Clay

R6 40-400 5.5 0-5.5m Peat
20-60 2.5 5.5m-8m Peat/Clay

3-60 28 8m-36m Clay

R7 40-500 5.5 0-6m Peat
30-70 2.5 5.5m-8m Peat/Clay

15-60 28 8m-36m Clay

3-1 Geoelectrical survey downwards.

Resistivity lines 1 to 7 cover a total
line of 80-200 m with an electrode
spacing of 1-5 m with a maximum
depth of 14-36 m. The resistivity
value ranges from 3 Qm to 500 Qm
with an RMS error of 2-5% com-
prised of three major layers. The
first layer indicates the peat layer
with a resistivity value ranging from
30 Qm to 400 Qm at depth 0-6 m.
The second layer represents a tran-
sition zone of peat and clay with a
resistivity value ranging from
10 Qm to 80 Qm at depth 6-8 m. The
third layer with a resistivity value
ranging from 3 Om to 60 Qm at
depth 8-36 m was interpreted as a
clay layer at depth of about 8m

Clay layers were detected at a sat-
urated zone at depth of 6-8 m on-
wards from the surface. The appear-
ance of clay shows a slightly higher
IP reading ranging from 0.5 msec to
20 msec compared to the area within
the subsurface (Figs. 3b-9b). The
peat layer indicated by ranging from
I msec to 7 msec with 0.84-39.0%
RMS error, lies at the saturated zone
at depth 0.5 m to 6 m.Based on the
illustration (Figs. 3¢-9c¢), the thick-
ness of the peat layeris 5.5 mto 6 m.
The transition zone of peat/clay
which is between depths of 6 m to
8 m, is followed by the clay layer
onwards.
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Figures 3-9. The summary of the electrical resistivity survey at Klias Peninsula. The part “c” of each figure shows
the illustration of the profile.

3-2 Borehole data

Three borehole logs, BH, were observed at
a variety of depths (Fig. 10). Boreholes A,
B and C were taken to a depth of approxi-
mately 6 m, 1 m and 0.5 m, respectively.
For BHA, the first layer reveals a peat
layer at a depth of 0-5.5 m. The moisture
content, organic matter and pH of peat
range from 300 to 1000%, 80 to 90% and
3 to 4, respectively. The second layer at a
depth of 5.5 m to 6 m is composed of a
clay layer. The low organic matter (30-
60)% and pH value of 5 show the presence
of a clay layer at 5 m onwards (Table 2).
The peat layer was revealed at a depth of
0-5 m, whereas a clay layer was identified
at a depth of 5.5-6 m.

4 Discussion
4-1 Subsurface electrical resistivity
modelling

The resistivity distribution of the ERT
profiles reflects the resistivity model of
different geological layers as shown in
Figs. 3-9. For all resistivity sections, the
highest resistivity value ranges from
15 Qm to 500 Qm and is followed by a
low resistivity value ranging from 3 Qm to
60 Qm. Based on the correlation of resis-
tivity models and borehole data, three
types of distinct layers were obtained and
classified as low resistivity (3-60 Qm), in-
termediate resistivity (20-80 Qm) and
high resistivity (60-500 Qm). The first
layer indicates the peat layer with a high
resistivity value at depth of 0-5.5 m and
the second layer represents the boundary
between peat and marine clay with an in-
termediate resistivity value at depth of
5.5 m. The third layer is clay layer with a
low resistivity value at depth of 5.5-6 m.
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Table 2. The physicochemical properties of borehole data at Klias Peninsula, Beaufort, Sabah.

Depth pH Organic Matter (OM) (%) Moisture Content
(m) (%)
BHA BHB BHC BHA BHB BHC BHA BHB BHC
0.0 - 3.66 4.49 - 99.14 100 - 331.03 334.82
0.3 - 3.67 4.53 - 98.99 100 - 455.56 412.37
0.5 4.25 3.68 4.47 82.5 98.67 77.50 1150 566.67 585.90
1.0 4.23 3.68 - 922 98.67 - 455.55 566.50 -
1.5 4.25 - - 80 - - 1328.57 - -
2.0 441 - - 72.54 - - 880.39 - -
2.5 4.36 - - 74.28 - - 880.39 - -
3.0 4.30 - - 34.04 - - 963.82 - -
35 4.49 - - 81.81 - - 1036.36 - -
4.0 4.45 - - 77.5 - - 1150 - -
4.5 4.94 - - 30 - - 1150 - -
5.0 5.45 - - 33.92 - - 792.85 - -
6.0 5.77 - - 90.62 - - 681.25 - -
Mean 4.62 3.67 4.50 68.13 98.86 92.5 951.74 479.94 444.36
Min 4.23 3.66 4.47 30 98.67 77.50 681.25 331.03 334.82
Max 5.77 3.68 4.53 92.2 99.14 100 1328.57 566.67 585.90
BHA BHB BHC
0
1
2
En
£ 3 B Transition zone
% o Peat-Clay
(]
5
6
Figure 10. The borehole at Klias Peninsula, Beaufort, Sabah. The locations of these boreholes were shown in Fig. 1.
4-1-1 Resistivity characterization of at resistivity line R2.
peat The factors of fluctuating water table on

The uppermost deposits (P) are character-
ized by high resistivity values between
15 Qm and 500 Qm at depths of 0-5.5 m.
The lithological units are known as peat
material by using Schlumberger and Wen-
ner arrays. The obtained values in this
study are comparable with resistivity val-
ues of 6.7-140 Qm of Comas et al. (2015)
and the resistivity values of 6.91-93.6 Qm
of Alagbe and Faleye (2020). Based on the
correlations of boreholes A, B, and C at
depths 0-5.5 m, the layers are dominated
by the peat layer (Fig. 10) (Table 2). The
highest resistivity value of peat is 500 Qm
at resistivity lines R1, R2, R4 and R7. The
lowest resistivity value for peat is 15 Qm

decomposition reaction and moisture con-
tent affect the resistivity value (Ponziani,
2011). The highest resistivity in lines, be-
cause of lowering the water table (1.5 m),
may affect the moisture content and de-
composition rate in the unsaturated zone.
In correlation with the direct method,
borehole data A and C in resistivity lines
R1, R2, R4 and R7, the layer at depths 0-
0.5 m represents the unsaturated zone that
could not conduct water contributing to
high resistivity. This can be supported by
the finding results showing low moisture
content obtained in Boreholes A and C
ranging from 300% to 1000% with high
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resistivity value in peat. According to Jas-
sey et al. (2011), the space in the unsatu-
rated peat zone is actively exposed to the
oxidation process and less water retains in
the peat. Kim et al. (2021) highlighted that
water table fluctuation induces drier con-
ditions and enhances the decomposition
rate. Lowering the water table leads to
plenty of oxygen-filled space above the
water table which activates microbial ac-
tivities (Kimberly et al., 2015). In contrast,
Huat et al. (2014) stated high organic con-
tent and low decomposition rate cause the
resistivity value to increase. Therefore,
lowering the water table influences to the
moisture content, decomposition rate and
high resistivity value.

The lowest resistivity value in line R2
was governed by the high water content
and decomposed peat in the saturated peat
zone. The material of fabric peat at the up-
permost of the layer contributes to the in-
creasing degree of decomposition and wa-
ter content causes the resistivity to de-
crease with depth (Zainorabidin and Mo-
hamad, 2016a). This is reasonable consid-
ering that water is a good electrical con-
ductor and the conductivity of peat pore
water increases with depth (El-Galladi,
2007). Afshin and Bujang (2009) high-
lighted that the resistivity of peat declines
with increasing degrees of decomposition,
water content and temperature. In con-
trast, less decomposed peat soils store
more moisture during the rainy season and
hold less moisture during the dry season
(Blodau and Moore, 2002).

The unsaturated zone shows the highest
resistivity value than the saturated zone.
The resistivity value of unsaturated zone
ranges from 400 Qm to 500 Qm while for
the saturated zone it ranges from 40 Qm to
500 Qm. Owing to undrained peat bogs
dominated in the area supported by the
high moisture content, the appearance of
the saturated zone in the Beaufort area
ranging from 400% to 985% shows the
area is occupied with waterlogged peat
(Zainorabidin and Mohamad, 2016b).

This can be confirmed by the high value
of IP and electrical conductivity in the sat-
urated zone ranging from 1 to 9 msec. As
stated by Ponziani (2011), the electrical
conductivity of peat depends on the con-
ductivity of fluid in the saturated peat.
Hence, the high value of IP shows high
conductivity in the saturated zone. An un-
saturated zone indicates a low IP value be-
cause peat decomposition in the unsatu-
rated zone reduces the proportion of large
pores by breaking down the plant debris
into small fragments, thus reducing the in-
ter-particle pore spaces for water conduc-
tivity (Moore et al., 2005).

4-1-2  Resistivity characterization of
the transition zone

The intermediate resistivity (20-80 Qm)
was present at the transition zone of
peat/clay with a depth of 6-8 m. Borehole
A indicates the composition of the
peat/clay layer at depth 5.5 m. In resistiv-
ity lines, R1 and R5 show a high resistivity
(80 Qm) of peat/clay, while the lowest
peat/clay resistivity is 20 Qm at resistivity
line R6. Both higher and lower resistivity
values for the peat/clay layer were used in
the Schlumberger array. This layer repre-
sents a partially saturated zone that could
conduct water to peat and clay materials.
The resistivity value decreased drastically
because of the presence of clay fraction
(Huat et al., 2014). The clay minerals pro-
vide high Cation Exchange Capacity
(CEC) which contributes to the low resis-
tivity value.

4-1-3  Resistivity characterization of
clay

The lowest resistivity (3-60 Qm) is pre-
dominantly by clayey layer (C) at depths
8 m to 36 m in the saturated zone. The lith-
ological units of the marine clay layer
were observed at a depth of 6.0 m down-
wards by using borehole A. Moreover, the
highest resistivity value for clay is 60 Qm
at resistivity lines R1, R2, R3, R5, R6 and
R7. The lowest resistivity value for clay at
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line R4 is 3 Qm. According to the re-
search, the resistivity of clay decreases
with depths in ranges 5 Qm to10 Qm (Jun
et al., 2017). In contrast, based on Ishola
et al. (2021), the resistivity for the clay
layer is 5 Qm to 50 Qm.

The lower resistivity value in clay is
due to low organic matter, high CEC and
the presence of saturated clay. According
to El-Galladi (2007), downwards the
depth, high decomposition of organic con-
tent leads to the contribution of high neg-
ative charges. The high cation exchange
capacity provided by the clay fraction,
causes drastic drops in resistivity value
and high chargeability (Jakalia, 2015).
This can be proven with the pH results
where the value increases with the depth
ranging from 4.0 to 5.0 (Table 2) at depth
5 m onwards. This is because the H+ is
displaced with cation released from the
decomposition of organic matter and ad-
sorbed on the surface conductivity of clay
minerals which contributes to low resistiv-
ity value (Wasis et al., 2019). Further-
more, low resistivity value is influenced
by the saturated clay ranging from 2 msec
to 10 msec. The high conductivity of fluid
in saturated clay affects the resistivity
value (Kim et al., 2011). Thus, low or-
ganic matter content, high CEC and the
presence of saturated clay contribute to the
low resistivity value of clay. Moreover,
differences in structure, bulk density and
porosity in clay minerals contribute to low
resistivity value (Dahlin and Zhou, 2006).
The structure and shape of clay are flat
which induces the ability of water to dif-
fuse between the minerals (Muhammad et
al., 2020); hence, the surface area in-
creases and supports the high conductiv-
ity. The appearance of clay in the study
area can be confirmed based on the X-Ray
diffraction where illite and kaolinite were
investigated. Other than that, by the corre-
lation with borehole data, the clay soil
(2.59 g/cm®) contains high bulk density
compared to peat soil (0.09-0.27) g/cm?.

High bulk density will lead to low total po-
rosity, compacted structure, retaining
moisture, low water content released and
also, less water filled in the pore spaces.
Therefore, the larger the surface area, high
bulk density and low porosity, the lower
the resistivity value (Kurnain et al., 2002;
Gnatowski et al., 2010).

In contrast, the previous research by
Mohamad et al., (2021), stated low resis-
tivity values were obtained on the marine
clay layer. The clay layer in Klias Penin-
sula was known as marine clay because of
peat deposits in the coastal area (Haider et
al., 2013). The coastal area near Padas
Valley contributes to saltwater flow in the
soil profile. According to Mohamad et al.
(2021), the resistivity value for marine
clay ranges from 5 Qm to 150 Qm. In ad-
dition, Long et al. (2012) highlighted the
salt content induces the electrical resistiv-
ity, thus low resistivity value (2 Qm-
80 Qm).

4-2 The model thickness of peat
Electrical resistivity has been used suc-
cessfully to determine peat thickness
(Kurnain et al., 2002; Gnatowski et al.,
2010; Basri et al.,, 2019; Musta et al.,
2022) as shown in Fig. 11. The profile of
peat deposits in both Wenner and Schlum-
berger shows similar results. Both arrays
present a consistent thickening of peat de-
posits, but different exact depths of peat
and clay layer. The profile depth obtained
using the Schlumberger array with 1 m
and 5 m electrode spacing was 14.9 m and
36.9 m, respectively, while using 2.5 m
and 5 m electrode spacing in the Wenner
array, it was 36.9 m.

The thickness of peat plays a role in car-
bon storage and is associated with green-
house gas issues during peat fires in agri-
cultural peatlands (Agus and Subiksa,
2008). According to Silvestri et al. (2019),
the thickness of the peat obtained ranges
between 0 and 7 m. It shows the same
thickness as the research area (0-6 m). The
thickness of the peat is influenced by the
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low decomposition rate and high moisture
content. It may prevent groundwater con-
tamination. The groundwater conductivity
in peatland ranging from 120 to
130 ms/cm is potentially contaminated by
industrial and agricultural activities and
fertilizers which contribute to the high
concentration of Fe element (Mencio et
al., 2016). Based on the Fouad et al.
(2021), an increase in adsorbent thickness
led to rises in the adsorption of trace met-
als. The peat soil acts as a cover at the bot-
tom of the surface to avoid contaminating
groundwater by removing the iron ele-
ment from the water. Thicker thickness of
peat and clay as adsorbent materials re-
sults in higher absorption of trace metals
into the materials and better prevention of
groundwater contamination.

Based on the resistivity lines R1, R2,
R3, R4, R5, R6 and R7, the peat layer
shows a varied pattern from 0 to 6 m in the
west-to-east direction obtained from bore-
hole data carried out in the site (Fig. 12).
The clay deposits were found at depths
8 m-36 m for 1 m and 5 m electrode spac-
ing with thickness of 6-28 m. The resistiv-
ity lines R1, RS, R6 and R7 show the
thickest clay layer which is 28 m com-
pared to resistivity lines R2, R3 and R4

with 6-8 m thickness. The presence of the
thickest clay layer in the resistivity line is
a dangerous sign in geotechnical issues
that potentially may affect the sinking
foundation of the building, structure above
the surface to collapse and cracks the
foundation because of the movement of
the building (Ayolabi et al., 2012; Bayowa
and Olayiwola, 2015). Moreover, high
conductivity ranging from 2 msec to
7 msec causes the material to expand and
to lose rigidity. Thus, the geotechnical im-
plication of these materials is not suitable
for laying the foundation of engineering
structures because of their poor shear
strength (Oyedele and Olorode, 2010).

Overall, the clay layer is thickening to-
wards the west to east with a thickness of
about 6-28 m based on geophysical data,
borehole data and observation on the field
(Figs. 11 and 12), while the thickness of
the peat layer is about 0-5.5 m and shows
a varied pattern from west to east. There-
fore, the coring method and Electrical Re-
sistivity Imaging (ERI) were the effective
methods for characterizing the physical
properties of peat and thickness estimation
of peat in the research area.
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Figure 11. Interpreted geoelectrical data from R1 to R7. The lower part of the figure indicates the cross-section of the

peat soil profile (W-E) at Klias Peninsula.
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THE THICKNESS OF PEAT SOIL PROFILE AT KLIAS FOREST RESERVE,
BEAUFORT, SABAH
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Figure 12. The thickness of peat soil profile from west to east of Klias Peninsula.

5 Conclusions

Based on the subsurface resistivity mod-
els, peat and a layer of clay were obtained
and divided by the transition zone. The
boundary between peat and marine clay is
found at a depth of 5.5 m with a resistivity
value of 20-80 Qm. Peat is present to a
depth of 5 m and is followed by a mixture
of peat and clay. The clay dominated at
6 m depth. The layer of peat characterized
by high resistivity values ranging from
15 Qm to 500 Qm and followed by low re-
sistivity values ranging from 3 Qm to
60 Qm, consists predominantly of clay
layer with thicknesses of 0-6 m and 6-
28 m, respectively. Thus, applying ERI
and core sampling was the effective
method for characterizing peat physical
properties and thickness estimation. Over-
all, the clay layer is thickening towards the
west-east with a thickness of about 6-
28 m, while the thickness of about 0-5.5 m
for peat layer shows a varied pattern from
west to east. The variety of the thickness
pattern from the west-east was influenced
by the fluctuation of the water table, mois-
ture content, organic content, cation ex-
change capacity, bulk density and poros-

1ty.
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