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Abstract 

Three-dimensional seismic data are increasingly being used in reservoir characterization studies as an aid in 
detecting and delineating structural and lithologic features as well as changes in fluid distribution that may not 
be resolvable with log data at wide well spacings. Amplitude maps, in addition to displaying distribution of 
lithology, can also be effective in inferring subtle faults associated with changes in reservoir fluid content. 
In a IZmonth reservoir characterization study of tide-dominated deltaic and shelf reservoirs of the Lower 
Eocene Misoa Formation in a 4-mi*(10.4-km*) rectangular area (Phase III Area) in the Bloque I Area, 
3-D seismic data were used in conjunction with logs from approximately 50 wells to detect and delineate faults 
and to infer interwell sand-body distribution. The goal of this reservoir analysis was to construct an improved 
geological model of oil- and gas-productive reservoirs in the Lower Eocene to better understand controls on 
reservoir compartmentalization and to identify areas of unswept hydrocarbons. This paper provides examples 
from the C4 Member and demonstrates how 3-D seismic data were used to infer the presence of faults not 
previously detected in earlier studies of these reservoirs with conventional log data and to illustrate their control 
on fluid distribution. 

GEOLOGIC SETTING AND PRODUCTION HISTORY 

Lower Eocene strata in the Phase III Area in the Bloque I Area (Figure 1) occur in a fault-bounded monocline, dip 
approximately 15” eastward, and are sealed updip (westward) by the Eocene Unconformity, a major angular unconfonity 
in the Maracaibo Basin (Figure 2). The Eocene unconformity is an erosional surface overlain by IO- to 30-f&thick (3- to 
9-m) fluvial sandstones. Northwest-trending faults in the central part of the field break the Lower Eocene into several 
separate fault blocks (Figure 2). 
Different structural trends in the Bloque I Area were generated in the Maracaibo Basin by multiple tectonic events 
spanning the Paleocene to the Pliocene because of the effects of oblique collision between the Caribbean and South 
American plates (Pindell, 1993). The study area is bounded westward by the lcotea Fault, a major, north-trending, left- 
lateral strike-slip fault associated with multiple episodes of transpression in the Eocene to Miocene (Lugo, 1991; Lug0 

’ and Mann, 1995). A set of northwest-trending normal faults in the interior of the field displace upper Eocene strata by as 
much as 150 ft (45.7 m) and are truncated by the major Eocene-Miocene unconformity (Ambrose and others, 1997). 
These northwest-trending faults are interpreted to have originally been right-lateral shear features related to oblique 
collision between the Caribbean and South American plates (Pindell, 1993). A southwest-northeast-oriented seismic 
line in the Phase III Area depicts these faults (Figure 2). Many of these right-lateral shears were subsequently reactivated 
into normal faults during a post-Eocene phase of left-lateral transpression. These faults are inferred to a have a strike- 
slip component difficult to detect and quantify on log cross sections. 
Oil production in the Lower Eocene Misoa Formation in the Bloque I Area began in 1955. The original reservoir pressure 
of approximately 3,200 psi quickly declined to less than 1,000 psi throughout much of the reservoir. The reservoir 
pressure declined within 15 years below the bubble point (approximately 2,250 psi forthe C4 Member), and a secondary 
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