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Abstract 

This study provides a case history in which the reservoir-level facies interpretation in a densely drilled, but spatially 
restricted, area containing 240 wells is extended to a ‘bigger, 3-D-survey area’ by means of seismic sedimentology. In 
turn, seismic facies images verify and improve upon the existing facies interpretation by adding control between and 
beyond wells. 

INTRODUCTION 

Seismic sedimentology is the use of seismic data to study sedimentary rocks and the processes by which they form. It 
differs from seismic stratigraphy and sequence stratigraphy in that it uses principally horizontal, as opposed to vertical, 
resolution of seismic data to image high-resolution depositional patterns that link directly to modem and ancient depositional 
models. A display of seismic attributes on geologic time surfaces is a basic tool of seismic sedimentology. In the early 
days of 3-D seismic technology, time slices and horizon slices provided occasionally sharp, satellite-picturelike depositional- 
facies images (for example, Brown, 1991). However, strict application conditions (the slice must be chosen at or parallel 
to a geologic time-equivalent seismic event) prevent 3-D seismic from being used in more complicated depositional 
sequences. Zeng and others (1995, 1998a, b) and Posamentier and others (1996) showed that a strata1 slicing of 3-D 
seismic data overcomes some of the shortcomings of horizon slicing by proportionally slicing between geologic time- 
equivalent seismic reference events, which makes the seismic mapping on depositional surfaces easier. 
Miocene deposits of the Miocene Norte Area, Lake Maracaibo, Venezuela, provide an excellent example for illustrating 
this seismic sedimentological approach. The Miocene Norte Area occupies an anticline (Figure 1) bounded by thrust 
faults that extend from the Eocene and deeper formations to the top of the Miocene. However, the relatively simple 
structure doesn’t make sequence stratigraphic analysis easier. Beyond the narrow structure where most of the production 
occurs, the area is mostly undrilled. Except for the few sequence boundary reflections, internal seismic events are 
mostly discontinuous and difficult, if not impossible, to trace. A vague discontinuous, variable-amplitude facies may be 
the best definition of seismicfacies for the 600-ms formations, which provide very low resolution (but spatially controlled) 
information about depositional systems and history. 
The high-resolution (reservoir level) stratigraphic framework was done by Ambrose and others (1998) (Figure 2) before 
the 3-D seismic data had been collected. After correlating low-resistivity shale markers in approximately 240 wells in the 
field, they divided the 2,500-ft Miocene deposits, from the Santa Barbara to Lower Bachaquero intervals, into 30 genetic 
stratigraphic units, each 50 to 150 ft thick. Further mapping and interpretation showed that the origin of the elastic 
genetic units are shoreface, deltaic, and fluvial. An important conclusion of the study is that a major source area of those 
Miocene deposits was from the west and northwest, which controls the trend and, therefore, distribution and potential Of 

the oil reservoir. 
This study started with the correlation of the four sequence boundaries (SBlO, LL90, LaS90, and BACHSIO, Figure 1) 
that represent the major geologic time surfaces of the Miocene in the 3-D seismic data. A strata1 slicing, performed by 
running a user-code program, created a strata1 slice volume of the Miocene deposits. Those strata1 slices were then tied 
to the geologic framework (Figure 1) in order to (1) compare the depositional patterns and source directions with those 
on well-derived maps, (2) extend the high-resolution facies study from the densely drilled field to the bigger, 3-D survey 
area, and (3) reveal Miocene depositional history in the area. 
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