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Abstract 

Reprocessing of the PROBE Study seismic data set indicates that the continental margin between Cameroon 
and Southern Gabon is separated into the North Douala and Gabon Basins by the Kribi Fracture Zone. This is 
a 75 km-wide transform fault that trends NE-SW and intersects the coastline between 2-3’ N. Much of the 
margin off Equatorial Guinea is influenced or controlled by fracture zone tectonics. North of the Kribi 
Fracture Zone, oceanic crust extends to the coastline and floors a narrow shelf off Cameroon. Little rift 
margin exists in the North Douala Basin. Reflection Moho beneath oceanic crust is relatively weak but 
continuous throughout the North Douala Basin and oceanic crustal thickness is extremely uniform, 
averaging about 1.75 s in two-way travel time. South of the Kribi Fracture Zone, oceanic crust is offset about 
350 km to the southwest, creating a broad rift margin off Gabon. Rifting of the margin here seems to involve 
brittle, upper continental crustal sheets overlying a series of ductile lenses that generally dip southeasterly. 
The ductile lenses may unroof toward outer highs, which mark the boundary between oceanic and 
continental lithosphere. Strong reflection events are often associated with the ductile shear zones that define 
the lenses, but a single, continuous event representing reflection Moho cannot be mapped. The concept of a 
regional reflection Moho beneath rifted continental crust may be flawed in this area. The tectonic and 
rheological models presented here may be useful in framing hydrocarbon exploration tactics and strategies 
along this passive margin. 

INTRODUCTION 

The sedimentary basinal architecture of the passive continental margins bordering the South Atlantic is steadily being 
revealed as more and more multichannel seismic (MCS) data bases are acquired and analyzed. Although the sum 
total of the knowledge remains somewhat fragmented by the proprietary nature of the data bases, and informational 
gaps and imaging problems still exist, it is fair to state that much progress has been made over the past four decades 
in the sedimentary realm. The same cannot said of the deep structure of these passive margins, which has proven to 
be very difficult to resolve except in the broadest contexts. Thus, the expressions of the rifting processes below the 
basement remain poorly constrained and subject to a diverse range of possible models. There are several reasons 
for this situation. Foremost is the comparatively limited amount of deep-imaging MCS data that has been collected 
across these margins. Secondly are the acquisitional and processing differences between and within the deep- 
imaging MCS data sets that do exist. These differences hamper comparisons and the problem is further compounded 
by a lack of “rules” or guidelines in regard to interpreting reflections and reflector patterns below the basement. These 
intrepretive difficulties are exacerbated by the diversity in crustal types that are encountered across these margins. 
These can range from relatively unrifted continental crust to highly stretched and possibly intruded “transitional” crust 
to normal oceanic crust. The occurrence of fracture zones complicates matters even more. The fact that the existing 
deep-imaging MCS data across these margins cannot be ground-truthed with well information at the deeper levels 
imaged adds another degree of interpretative freedom. 

One of the more extensive deep-imaging MCS data sets in the South Atlantic is the PROBE Study collection off 
Cameroon, Equatorial Guinea, and Gabon (Rosendahl et al., 1991, 1992). Much of this collection has now been 
reprocessed and the resulting images offer the possibility to constrain the deep structure of this margin segment to a 
greater degree than previously possible. In so doing, some of the problems listed above can be addressed more 
rigorously than was possible with the original PROBE collection. The results of the reprocessing are presented 
comprehensively in Rosendahl and Groschel-Becker (in press). This extended abstract highlights and builds on some 
of these results. 

TECTONIC SETTING 

The reprocessed PROBE data depict a 75 km-wide transform fault margin (Kribi Fracture Zone - KFZ) that trends 
approximately NE-SW and intersects the coast at the position of Equatorial Guinea. North of the KFZ, oceanic crust 
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