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Hydrocarbon exploration in offshore 'Atlantic Ireland' rift basins carries significant risk

for a number of different reasons and currently remains overly-dependent upon seismic
surveys and their interpretation.

Finding and documenting high-resolution, onshore
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analogue examples of continental syn-rift sedimentary
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lithofacies architecture and depositional styles will
potentially help de-risk exploration in these basins in
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the future. i i
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The Lake Albert rift basin of the East African Rift System
(EARS) exhibits all the classic tectonic, sedimentary,
geomorphological and hydrological features of the early

stages of continental rifting and has been used by TheBallyroefield and elements of the North Celtic
. . : . Sea Basin overlain on a Google Satellite image of
exploration companies in the past as a direct recent ,uodern day Lake Albert (Providence Oil, 2014)

The East African Rift System showing the location of Lake Albert (from analogue for the central North Celtic Sea Basin; it is of a

Chorowicz, 2005) and insets; Lake Albert exploration blocks, prospects & smular structural size and style to Lake Albert but with nﬂ'
leads with EA1 highlighted (from Tullow Oil website, March, 2009) plus -
Q 3m long, one tonne, Nile crocodile on the Victoria Nile during surveying

CAIMS \O SPECTRAL GAMMA RAY (SGR)

' The use of gamma ray spectrometry as a petroleum exploration tool is based on the
| recognition that certain component minerals and organic matter in rocks are naturally
! radioactive and emit gamma radiation. Hand-held Spectral Gamma Ray (SGR)
: analysis counts gamma rays being emitted from the decay of Potassium, Uranium and
% Thorium, and calculates the concentration of each in a sample or in situ assay.

The PI undertook the first ever detailed geological survey and mapping of
Exploration Area (EA) 1; northern Lake Albert (Murchison Falls National Park)
for Tullow Oil from 2011-2013.

This project, which started in September 2016, will build on the results of that
Lake Albert survey to dissect the high-resolution sedimentary fluvio-lacustrine
pedofacies and their spectral gamma ray response, developed during early SGR TERNARY & TETRAPLOTS

continental rifting, and calibrate them against a palaeomagnetic polarity timescale. This is a completely new way to visualise and interpret SGR data. If the total gamma
These data will then be used directly to reinterpret subsurface wells in the North ray (Total GR) value of a sample is assumed to represent 100% of the detected
\Celtic Sea Basin. / radioactivity of the sample (and so is only due to the presence of K, U, and Th), then

the proportional contributions of K, U and Th to the Total GR value can be calculated

\ and expressed as a percentage of Total GR, and thus compared directly.

\) P E D OF A CI E S These data can then be shown in relation to each other on a standard ternary or
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« Usually in thick, massive sand body yellowish orange weathering infill 70
+ Deep, oxidised Fe-staining in
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c-ve quartz sandy clays e (data plot in Zone A; example shown in figure) _f_::::::":::‘:::""“ mm R
ORIGINAL DEPOSITIONAL oy el R e R 9 . : Type lb: Mid-late syn-rift shallow regional . £
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(Normal fining direction exhibited by specific
parasequence sets within the same d
stratigraphic unit or between one unit
and the next)

Examples of Pedofacies descriptions in the field

Fluvio-deltaic Pedogenic Facies (or, 'Pedofacies') Analysis is a field-based technique
developed by the PI in Lake Albert in order to make sense of the various mottled
textures, paleosols and Fe-hardgrounds seen in exposures, by recognising a specific,
characteristic paleosol development and its associated rhizo- and ichno-fabrics.
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Less mature & sorted grains and/or with a mostly poorly weathered feldspar - mica

.. . . . . . . . . Zone A component (lower Th/K ratio) will tend to plot within End-Member Zone A m-f Sands g;',‘:;,:z‘;/]mm e,
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or fall) conditions during deposition and early burial, and thereby on a larger scale,
what the rift tectonic subsidence rates or climatic glacial / inter-glacial conditions .
were at that time. This provides the field observational background and support TYPE Il 80% K 1B The iguresshaw proection | 3-D Tetraplot of “Type Ib” Auvial channel
to feed into the interpretation of spectral gamma ray (SGR) analyses. FALLING BASE LEVEL / LOW WATER TABLE i} N e | s o e Tl Tl Miues

of a Tetraplot clays from the Holocene Tangi River,
Type lla: Non-rift major unconformity and/or long-term

EA1; the SGR tetrahedron can be freely
rotated in the original Excel file

= regional uplift (data plot in Zones A or B) KAOLINITE:ich:
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Palynology only dates outcrop to ‘Plio-Pleistocene or Holocene” in ofthestratgraphic succession) Fining Direction ert. owever, early

(increasing % clay) results suggest that its
importance lies in the fact
that it appears to be able
to identify potential
reservoir sands (Type IIb),
and even reservoir quality,

Type lic: Glacial Episode or
Localised footwall uplift
(data plot in Zone B)

age, and there are no tuffs. A potential alternative is to use
palaeomagnetic reversals recorded as remanent magnetism in rift
sediments. Field testing is currently underway on a method to
measure palaeo-polarity in sediments in situ within hand augered

(Reversed fining direction exhibited
by specific parasequence sets
within the same stratigraphic
unit or between one unit

and the next) g\ .
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holes using a small fluxgate magnetometer housed in a tube fitted 100%0 5w » o« u n w 100%Th  in wells based only on

: . : 2 Detailed tectonic - sedimentological - hydrological - climatic interpretation ~ interpretation of the SGR

\Wlth an Fe-Ni-Cr alloy magnetic shield. \ of data plotted onto the basal ternary diagram of an SGR Tetraplot. response. /
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