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Preface 
 
 

The Bulletin of Earth Sciences of Thailand (BEST) has established itself as an international 
academic journal of the Geology Department, Chulalongkorn University (CU) since the year 
2008. This Number 2 issue of Volume 3 is devoted specifically to the publications contributed 
by the International Petroleum Geoscience M.Sc. Program of the Geology Department, Faculty 
of Science, CU for the academic year 2009/2010. Certainly this Bulletin has attained more and 
more international recognition, not to mention the citation of publications in previous volumes, 
as can be seen from the contributions of 17 research papers by international students of the M.Sc. 
program.  This program is an intensive one year curriculum that has been taught in the Geology 
Department of CU in the academic year 2009/2010 for the first year. These scientific papers 
were extracted from the students’ independent studies which are compulsory for each individual 
student in the program. Because of the confidentiality reason of a number of contributions, the 
requirement of the Chulalongkorn Graduate School as well as time constraints of the program, 
only short scientific articles were able to release publicly and publish in this Bulletin.   
 
Lastly, on behalf of the Department of Geology, CU, I would like to acknowledge the 
Department of Mineral Fuels, Ministry of Energy, Chevron Thailand Exploration and Production, 
Ltd, and the PTT Exploration and Production Public Co., Ltd., for providing full support for the 
Petroleum Geoscience Program and the publication cost of this issue. Sincere appreciation also 
goes to guest editors; Professors Joseph J. Lambiase, Ph.D., John K. Warren, Ph.D., and Philip 
Rowell, Ph.D., the full-time expat staff, for their contributions in editing all those papers.  
Deeply thanks also go to Associate Professor Montri Choowong, Ph.D., the current editor-in-
chief, and the editorial board members of the BEST who complete this issue in a very short time. 
The administrative works contributed by Ms. Suphannee Vachirathienchai, Ms. Anamika 
Junsom and Mr. Thossaphol Ditsomboon are also acknowledged. 
 
 
 
 

Associate Professor Visut Pisutha-Arnond, Ph.D. 
Head of the Geology Department 

August 2010 
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Reservoir Characterization of the Nido Limestone in the Northwest 
Palawan Basin Using Seismic Inversion 

Renato M. Borbajo* 
 

Petroleum Geoscience Program, Department of Geology, Faculty of Science, 
Chulalongkorn University, Bangkok 10330, Thailand 

*Author email: heirofelessar@yahoo.com 

Abstract 
An acoustic impedance inversion study was conducted in the Abukay 3D area, Service Contract 54, 
Northwest Palawan Basin, Philippines. The objective was to determine whether seismic inversion is an 
effective technique that can be used in the evaluation of the reservoir potential of the Nido Limestone. 
The inversion results have revealed that P-Impedance has a predictable relationship with carbonate 
porosities within the Nido Limestone. Low P-Impedance values within the carbonates can be correlated 
to high porosities while higher P-Impedance values are associated with lower porosities as encountered 
in the wells. By defining inverted P-Impedance cutoffs that captures the two main carbonate facies seen 
in the two well controls, the low porosity deepwater facies and the higher porosity shallow water and 
reef-derived facies, the Nido Limestone was characterized into three possible reservoir flow units. The 
lateral and vertical distribution of the defined possible reservoir flow units were then used to assess the 
reservoir quality in the study area. 

Keywords: Seismic inversion, Nido Limestone, northwest Palawan basin, Philippines 
 

1. Introduction 
One of the critical aspects in the 

evaluation of the prospectivity of an 
identified prospect or the development of a 
hydrocarbon discovery is the assessment of 
the reservoir quality beyond the areas covered 
by wells. This issue becomes increasingly 
more difficult in carbonate reservoirs where 
the distribution of porosity is more 
unpredictable compared to clastic reservoirs.  

One technique that attempts to 
provide reservoir characterization from 
seismic data is seismic inversion. Seismic 
inversion is the process of converting the 
reflectivity seismic data into acoustic 
impedance by removal of the wavelet. 
Acoustic impedance is a rock property that 
varies with changes in lithology, porosity, 
fluid content, depth, pressure and 
temperature. Consequently, acoustic 
impedance can be used as an indicator of 
lithology, porosity and even the presence of 

hydrocarbons. Thus, it can also be used as a 
tool for qualitative and quantitative reservoir 
analysis and mapping of flow units. 

 All the data used in this study were 
provided by Nido Petroleum Limited and the 
inversion software used was Fugro-Jason’s 
Geoscience Workbench. 

 
1.1 Study Area 

This seismic inversion project was 
conducted in an area in the northern portion 
of Nido Petroleum’s Service Contract 54 (SC 
54) acreage in the Northwest Palawan Basin, 
Philippines (Figure 1). The study area covers 
approximately 800 square kilometers and 
includes the wells Coron-1 and Princesa-1. 
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Figure 1. Map of western Philippines 
showing the outline of SC 54 (black polygon) 
and the study area (red polygon). Projection 
System: WGS84 Zone50N, Datum: WGS 84 
 
1.2 Objectives 

The main objectives of this research 
are to conduct a full seismic inversion study 
that focuses on the Nido Limestone, to 
establish whether reservoir characterization 
can be achieved using the inversion results 
and to determine whether seismic inversion is 
an effective technique in the evaluation of the 
reservoir potential of the Nido Limestone. 
 
2. Seismic Inversion 

Seismic inversion utilizes the seismic 
data, well logs, seismic velocity and 
interpreted horizons to generate impedance 
data. The first step in the inversion workflow 
is the well to seismic tie. During this process, 
a wavelet is also estimated based on the best 
synthetic to seismic correlation. The next step 
involves the generation of an impedance 
model called the low frequency model which 
is generated from a geologic model 
established from the horizon interpretations 
and the extrapolation of well log impedance 
and seismic velocity data. The low frequency 
model and the wavelet are then used to invert 
the seismic volume to generate a P-

Impedance volume. Figure 2 shows the 
inversion workflow used in the study. 
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Figure 2. Seismic inversion workflow 
(modified from Fugro-Jason, 2010). 
 
3. Reservoir Characterization 

An analysis of the Coron-1 and 
Princesa-1 well data has revealed that low P-
Impedance values within the Nido Limestone 
can be correlated to high porosities while 
higher P-Impedance values are associated 
with lower porosities (Figure 3). 
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Figure 3. P-Impedance to porosity crossplot 
of the Nido Limestone in the Coron-1 and 
Princesa-1 wells. 

 
In order to delineate the reservoir 

zones in the Nido Limestone within the study 
area, the inverted P-Impedance result was 
classified into 3 acoustic impedance units 
(Figure 3). The cutoff values used were 
designed to differentiate in the inverted P-
Impedance pseudo logs the two main 
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carbonate facies encountered in the two wells, 
the deepwater low porosity facies and the 
shallow water and reef-derived higher 
porosity carbonate facies. 

Type-I corresponds to the carbonate 
facies with P-Impedance values greater than 
1.188 e+07 kg/m3*m/s and low porosities. 
Using the mid-case P-Impedance to porosity 
transform, this unit would have porosities of 
11% or less. The biostratigraphic analysis 
conducted on Coron-1 indicates that these 
limestones were deposited in an outer shelfal 
or deeper paleo-depositional setting (Fletcher 
Challenge, 1993). Similarly, in the Princesa-1 
well this unit was interpreted as deposited in a 
deep water setting as bathyal carbonates and 
pelagic carbonates and claystones with 
displaced older and coeval carbonate material 
(Branson and Davis, 1998). Overall, the Type 
I unit can be classified as a poor reservoir 
quality carbonate facies and a non-reservoir 
flow unit. 

Type-III has P-Impedance values less 
than 1.05e+07 kg/m3*m/s with corresponding 
calculated porosities of 16% or higher. This 
high porosity interval in the Coron-1 well was 
interpreted to be reef-derived and transported 
away from the reef and down the carbonate 
shelf (Fletcher Challenge, 1993). In the 
Princesa-1 well it was interpreted as a shallow 
water platform carbonate (Branson and Davis, 
1998). This carbonate facies has good to 
excellent reservoir properties and is 
potentially the best quality flow unit in the 
Nido Limestone. 

Type-II is an intermediate acoustic 
impedance zone between Types I and III. 
This unit has marginal reservoir properties 
since it is generally thin and the porosities are 
tending toward the low side. 

With the acoustic impedance 
subdivisions already defined, the P-
Impedance and porosity volumes were 

analyzed in order to determine the lateral and 
vertical distribution of the potential reservoir 
flow units. Figure 4 shows the distribution of 
the Type-III unit in an arbitrary section from 
Coron-1 to Princesa-1. 

 
4. Conclusions 

This study has revealed that low P-
Impedance values within the carbonates can 
be correlated to high porosities while higher 
P-Impedance values are associated with lower 
porosities, as encountered in the wells. 
Reservoir characterization was achieved by 
defining inverted P-Impedance cutoffs that 
captures the two main carbonate facies seen 
in the two well controls; the low porosity 
deepwater facies and the higher porosity 
shallow water and reef-derived facies.  
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