






















LIST OF PLATES (Continued) 

21 - Paleogeographic map of upper part of 
Late Aptian 

22 - Isopach map of Aptian lacustrine environment 
23 - Top of mature zone 
24 - Isopach map of Mid-Cretaceous anoxic 

deposits 

25 - Areas most favorable for oil occurrence 
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T-2746 

SEQUENCE 111, MARINE 

Five main characteristics are diagnostic of Sequence 

111: (1) monotonous intercalations of argillaceous rocks 

and limestones, in places marls, (2) brownish to reddish 

colors of - all lithologies, (3) faunal zone of the foramini- 

fer Hedbergella delrioensis, (4) complete absence of ben- 

thonic foraminifers, and (5) very good to excellent 

source-rock characteristics. The age of this sequence is 

not precisely defined. Although it is generally called 

"Turonian anoxic depositsn the time span which it most 

probably represents is Late Cenomanian to Santonian (see 

discussion in Chapter VI). This sequence is bounded by 

two unconformities, which generally are'well displayed in 

the dipmeter log (Figure 8). It was deposited under 

marine transgressive conditions. The transgressive charac- 

ter of this sequence is very well displayed in wells 

CES-50 and CES-56, where a basal sandstone is followed by 

a well defined fining-upward pattern in the gamma ray log. 

Global sea level charts present several sea level 

falls within the Late Cenomanian-Santonian time interval 

(Hancock and Kauffman, 1979); however no evidence were 

found in this work that would permit their recognition 



within Sequence 111. This is partly because paleontologi- 

cal data obtained from analyses of cuttings have.limited 

resolution. Paleontological samples of Petrobras are com- 

posite samples representing 15 m of sedimentary section. 

Such an interval can easily contain two or three unconform- 

ities, which will not be resolved by this type of sampl- 

ing. It is quite possible that future detailed work, 

using cores and detailed seismic-stratigraphic analyses, 

will split Sequence I11 into several units. 

SEQUENCE IV, MARINE 

Sequence IV ranges in age from Campanian to 

Paleocene. It becomes thicker and younger in the ocean 

direction (see Plate 14). In seismic sections it displays 

reflectors in an off-lap character, characterizing sedimen- 

tation on a prograding continental margin. Two deposition- 

al environments can sometimes be recognized: (1) lower 

continental slope (in the lower parts), composed of argil- 

laceous rocks and turbidite sandstones, and (2) upper con- 

tinental slope/outer shelf (in the upper parts), composed 

of argillaceous rocks and calcilutites. The top of this 

sequence is an unconformity. This unconformity represents 

the superposition of two erosional events, probably 







FIGURE 18 - Normal polarity section displaying the 
typical seismic response of Sequences I 
and 11. The fluvial system corresponds 
to a zone poor in reflection. Sequence I1 
is richer in reflections. D is a diabase 
sill. The top of the basement is at 
approximately 2.7 sec. below the well. 



FIGURE 19 - Normal polarity section displaying a highly 
tectonized area. The occurrence of 
several difractions at east of the well 
reveals the presence of faults. The 
angular unconformity between the Aptian 
and Tertiary is clearly visible around 
0.48 sec. 





































































FIGURE 30 - G e o c h e m i c a l  da ta ,  CES-5. 

















FIGURE 34 - Geochemical data, CES-1. 





















subsiding region, and received thick accumulation of 

Albian and Cenomanian sediments. However, it did not 

experience uplifts of the scale of the previous wells, and 

most of these sediments were preserved. The basin was 

tectonically active until Mid-Cretaceous, from Aptian to 

Turonian. 

(2) Continuous tectonic activity probably destroyed some 

hydrocarbon traps formed during this interval. Aptian sed- 

iments, and in places Albian sediments, reached thermal 

maturation stages very early. This hypothesis is demon- 

strated by wells CES-4, CES-11, CES-1, CES-3, and PIS-1 

where the top of the maturation zone is very shallow, coin- 
I 

ciding with or being situated slightly below the unconform- 

ities at the top of the Aptian, and sometimes within the 

Albian. This indicates that already mature zones have 

been uplifted and eroded. In conclusion, major tectonic 

activities took place after generation of hydrocarbons, 

and probably destroyed early accumulations. 

(3) Average geothermal gradient for both basins is 

1.54°~/100 ft, varying from 1.14°~/100 ft (CES-50) to 

2. Ol°F/lOO f t (PIS-1). Piaui-Camocim sub-basin 

(1.74°~/100 ft) is hotter than Acarau (1.47°~/100 f t) . 


































