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Abstract

Palynomorphs, due to their relative resistance to degradation, have proved themselves to be a reliable tool for correlating chronostratigraphic
units within the thick fluvio-marine clastic sequences of the Llanos basin, with an excellent general chronostratigraphic framework established
in the past decade.

The Cafio Limon oil fields produce from mixed fluvio-deltaic-marine reservoirs deposited in an eastward thinning foreland basin and ranging
from Turonian to early Miocene in age. While the overall stratigraphic sequence is well established, it is challenging to reliably correlate
second-order markers at the field and regional scale using the existing well logs and 3D seismic.

We present results from a multi-year (and still ongoing) palynological analysis project on wells from the Cafio Limon fields and adjacent
blocks. The work is integrated and involves analyses from cores, cuttings, electrical logs, image logs and seismic data. To date we have
analyzed over 40 wells, principally from cuttings (from a total of more than 800 drilled wells).

The palynological results have significantly impacted our stratigraphic correlations at all scales. We will show examples of these improvements
and changes.

At the field level, it has changed long-established correlations resulting in new workover opportunities. At a regional scale it has improved our
understanding of reservoir and regional facies distributions. Alongside the seismic data it is being used to improve mapping of reservoir
pinchouts and to predict expected reservoirs in exploration leads. It has improved our definition of the main stratigraphic hiatus in the area
(Maastrichtian-Eocene). We also identified an additional hiatus, previously undocumented, within the Oligocene.
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« Sediments thinning
eastwards

 Main markers are well
defined

« Second-order markers are
challenging to interpret
using seismic alone
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Cenozoic zonation Cretaceous zonation
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Previous Stratigraphic Column Stratigraphic Column of this work
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Before palynology

After palynology
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« The LC top is redefined according to the palynology results of E-4
* Understanding the production behavior of some reservoirs

* Production must be re-allocated
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« Without using palynology, the interpretation could be either upwards or downwards
 Downwards, the map is the one on the left, but upwards, the map is the one on the right
« Using palynology, the interpretation is upwards, as corroborated by the new well
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Without palynology
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 The LC top could be interpreted following the most continuous reflector
« Using all palynology data, the LC top corresponds to the upper reflector
 The new wells, like the previous ones, confirm that the LC top is up
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» Besides the main hiatus (Maastrichtian to early Oligocene); an
additional hiatus was identified in the late Oligocene due to the
absence of C6 (T11 biozone)

* On the easternmost side of Northern Llanos, the late Oligocene
may have been completely lost by erosion or non-deposition

» Paleo-topography affected the deposition of Guadalupe Fm and/or
this Unit was eroded on the easternmost side of the basin

 Gacheta Fm is thicker than the initial definition with two members;
Lower Gacheta (Continental) and Upper Gacheta (shallow marine)

» Palynology is a powerful tool that allow us, among other things, to
redefine the main geological units, understand the regional facies
distribution, improve mapping, identify and/or predict reservoirs and
indirectly estimate production
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