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Introduction 
The Chestnut Field, now operated by Amerada Hess, is located in Block 22/2a, some 8 km SE 
of the Alba Field. The field was discovered in 1986 by the 22/2 -5 well and further delineated by 
22/2a-7Z and 22/2a-7Y in 1988. Three other appraisal wells were drilled but all of these failed to 
find the objective Nauchlan Sandstone. 
The difficulty in appraising the Chestnut Field is due to a lack of acoustic impedance contrast 
between the oil-bearing Nauchlan Sandstone and the enveloping Shales, rendering it almost 
transparent to conventional P-wave seismic data gathered via a towed streamer. Despite the 
acquisition of a 3D seismic survey in 1992 and subsequent phases of interpretation and 
reprocessing, the delineation of the field , and hence reserves, remained uncertain and the risks 
involved in developing the field too great. Previous mapping of the sands was based on a subtle 
mounding effect caused by differential compaction around the sands. 
In 2000 a low cost, phased development of the field was planned involving the drilling of one 
producing well on which an extended well test (EWT) will be conducted using a small Floating 
Production vessel and a Storage tanker. Following successful completion of the EWT and 
subject to government approval, an injector well will be drilled and production started with 
simultaneous water and gas re-injection under a full field development plan. This novel 
approach will enable the development risk to be managed at low cost. The financial risk and 
reward of the development is shared between the Operator, licence partners and Brovig RDS 
who have been contracted to carry out and analyse results from the EWT, prior to any decision 
on further field development. The first producer well is planned for January 2001 and the EWT is 
planned to start early in the second quarter of 2001. 
To further minimize the development risk, part of a three dimensional (3D) multicomponent 
Ocean Bottom Cable (OBC) survey, shot across the area non-exclusively by Schlumberger 
Geco-Prakla in 1999 and 2000, was licenced and interpreted. This paper describes the use of 
these data to minimise operational and commercial uncertainty through the first phase of the 
development. 

 

Initial Interpretation 
It is known from published data (MacLeod et al, 1999) that converted shear wave seismic data 
(PS data), have been very useful in delineating the stratigraphically equivalent reservoir sands 
of the adjacent Alba Field. To determine whether this approach would be similarly effective over 
Chestnut, modelling of PS data in the field was required. No shear wave velocity logs were run 
in the field’s wells but these were predicted using “Fuzzy Logic” modules developed in 
collaboration with Aberdeen University (Cuddy 1997). Because no shear velocity logs were 
available from the Chestnut or Alba Fields for the calibration of the velocity log prediction, 
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editing of the sand-shale contrast was required, guided by the synthetic trace to seismic match. 
The results were used to cross-plot elastic impedance against acoustic impedance at the wells 
and predict the seismic response of oil and water bearing Nauchlan Sandstones (Figure 1). This 
showed that both oil and water bearing Nauchlan sands should be visible on the PS seismic 
data, whereas only water bearing Nauchlan sands are visible on the conventional PP data and 
its vertical component, the PZ data. 

Figure 1. Cross-plot of Elastic 
Impedance against Acoustic 
Impedance for wells 22/2a-7 & -5. 
Following the generation of PS and PZ 
synthetic seismic traces for the key 
wells, the key horizons on both data 
sets were interpreted. The well ties 
were generally poor at Top Middle 
Eocene level but good at the Nauchlan 
Sandstone and the underlying Caran 
Sandstones. 
In well 22/2a-7Z the correlation at Top 
Nauchlan sand level was poor, but the 
Caran sand below correlated well. The 
poor match in this well at Nauchlan 

level is believed to be due to local faulting, visible in the Similarity data (Figure 6), and a 
gradational elastic impedance contrast between the base of the sand and underlying shale. This 
poor match indicates that well developed Nauchlan sands may exist where only low amplitude 
reflections are present on the PS data set if close to faults. 
Faults, many of a polygonal nature, were clearly visible on horizon slices through the Similarity 
data  sets generated from the PZ and PS data at key horizons. The pattern on the PS data was 
similar to that on the PZ data, but less clear due to the lower resolution of the PS data set. 
Although the PS data set appeared to show the general distribution of Nauchlan sands well, it 
was decided to further simplify and enhance the seismic image by inverting the PS data to 
Elastic Impedance (EI). 

 

Converted Wave Elastic Impedance Model Building 
Elastic impedance modelling through inversion was selected as the most appropriate method to 
arrive at a detailed model suitable for well planning. Impedance is not physically defined for 
converted wave data. However, effective converted wave elastic impedance (PS-EI) may be 
generated, analogous to elastic impedance for P-wave angle stacks (Connolly, 1999). At well 
logs PS-EI is calculated directly from Vp, Vs and rho and effectively serves as a rock property. It 
is now well established that acoustic impedance interpretation offers many advantages over 
seismic amplitude interpretation. Converted wave elastic impedance brings the same 
advantages to converted wave interpretation. Firstly, impedance is a rock property so that 
results can be directly tied to well control. Secondly, state of the art inversion algorithms are 
broadband and can strongly reduce wavelet sidelobe interference and tuning. Finally, 
impedance, being a layer rock property is highly suitable for volume interpretation and well 
planning. 
The overall process to arrive at a detailed PS-EI model starts with wavelet estimation and well 
calibration using PS-EI. These are generated from full Vp, Vs and rho well log suites, where 
synthesized logs replace missing or inaccurate logs. For this data set the wavelet is established 
to be close to zero phase. The next step is development of the model using a broadband 
constrained sparse spike inversion method (Pendrel and Van Riel, 1997), run in global multi-
trace mode to reduce noise and using the wavelets derived in the well ca libration step to ensure 
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proper amplitude calibration of the model to the well control. Low frequency control is integrated 
into the process through a low frequency model derived from geological interpolation of the 
available well logs. 
Figures 2 and 3 demonstrate the effectiveness of the impedance modelling process. Figure 2 
shows a seismic section through the field with Vsh well log overlays. Figure 3 shows the 
inversion result with strongly enhanced resolution and overall good agreement with the well 
control. 

 
Figure 2 . Seismic random line cross section. Wiggle overlay displays the Vsh logs. 
Figure 3 . PS-EI for the same cross section. Colour overlay wells are PS-EI logs, with high PS-
EI corresponding to sands (blues and greens). Note the strong resolution improvement and the 
clear imaging of the sands as high PS-EI (green/blue) and the overall very good tie of sands 
identified in the logs with the corresponding sands in the PS-EI section. Seismic data courtesy 
of WesternGeco . 
 

Interpretation and Well Planning 
Interpretation of the elastic impedance data set allowed the top and base reservoir interpreted 
horizons to be refined and the resulting data is believed to show clearly the presence of clean 
Nauchlan Sandstones (Figure 4). Sand injection features are also clearly visible. The EI 
amplitudes were also used directly to build a static reservoir model of the Nauchlan sandstone. 

Figure 4. Cross section through the Elastic 
Impedance data volume along the planned well 
track. The red to blue colours represent the high EI 
sands and black the low EI shales. Seismic data 
courtesy of WesternGeco. 
The selection of the subsurface target for the 
proposed 22/2a-P horizontal well was based mainly 
on the position and orientation of the sand bodies 
interpreted from the EI inverted seismic data. 
However, it was recognised that there were 
uncertainties in the shear velocity log prediction and 
therefore, to ensure that good oil-bearing sands were 
penetrated, the ‘heel’ of the well horizontal section  
will be close to 22/2a-7Z at the target level. This well 
had the thickest sand drilled so far in the field and 

would act as a pilot hole. The selected well path lies to the south-west of the 22/2a7Z well 
location at Nauchlan level and passes through the main sand body trend at right angles. It is 
planned to penetrate areas of both high and intermediate EI amplitude and while the 
relationship between impedance values and net/gross is not completely understood the well 
should allow calibration of the data set. 


