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Following a pilot 3-D survey, Petrolera Cerro Negro acquired and processed a 3-D dynamite survey over the Cerro 
Negro Field in Venezuela. We designed the survey to achieve high frequency imaging at the relatively shallow (<lo00 
m) objectives in the Morichal formation. 

The data exhibits usable frequencies in the lo-120 Hz range after migration. The results of the survey have satisfied the 
original objective of imaging the faults and basement structure in the field. Use of continuity measurements on the data 
has resulted in a photographic quality image of the faults at the basement level. The pattern of the faults indicates an 
unexpected degree of complexity, indicating a richer structural history than originally thought. The continuity data also 
shows depositional details in the Morichal, which is in accordance with the geological history of the area. 

The operatorship is currently in the process of drilling many horizontal development wells. The patterns of the wells 
bores and variations in the rock types present a challenge to the usage of the 3-D seismic. The operatorship is working 
to raise the understanding and utility of the seismic data to another plateau. 

INTRODUCTION 

The Petrolera Cerro Negro partnership, operated by Operadora Cerro Negro, a wholly owned subsidiary of Mobil Oil 
Compay, has embarked on a project to produce synthetic crude oil from heavy 8-9” API oil in an area north of the 
Orinoco River (Figure 1). The geological trend in which the Cerro Negro area is located has over a trillion barrels of in- 
place reserves. The oil has to be produced, transported and refined in an efficient manner. This paper will present some 
contributions of geophysics to the production effort. 

HISlORY 

Petrolera Cerro Negro was formed in 1997. It is composed of Mobil Cerro Negro Ltd., PDVSA Cerro Negro, S.A., and 
Veba Oel Venezuela Orinoco GmbH. The partnership’s goal is to drill and produce the heavy oil in the lease area as 
cheaply and efficiently as possible. To do this, a good knowledge of the surface and subsurface area is needed. Early 
production is scheduled to begin in August, 1999. 

A pilot 3-D survey was run in 1996. The results of this pilot were encouraging, so a larger 330 sq km 3-D survey was 
shot in 1997. The processed results of the survey became available last year. 

SEISMIC ACQUSITION 

Source testing during the pilot survey indicated that the best source type and deployment was buried dynamite charges. 
The size of the charge and depth of burial optimize the bandwidth and noise characteristics of the data for the relatively 
shallow objective. The survey design produced 20 x 20 m bins of nominal 32 fold at depth, Source lines at 240 m 
spacing were shot at a 27 degree angle to receiver lines at 200 m spacing to produce a more even fold distribution. 

SEISMIC PROCESSING 

Seismic data processing steps emphasized preserving and using the bandwidth of the data. Careful attention to static 
solutions and stacking velocities achieved this goal. Wavelet processing results are excellent, producing a zero phase 
response at known reflectors. After migration we have usuable frequencies from lo-120 Hz. 
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