Long-term sand supply to NE Atlantic Margin basins:
New insights from new approaches
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Which basins?

Work has been ongoing for the
last decade...

Small and larger scale projects...
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Provenance analysis — why?

Helps constrain palaeogeography and palaeodrainage — and assessing the impact of
source and sedimentary processes (e.g. mixing, storage) on the calibre of sand

ultimately delivered to the basin e p———
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Shelf dynamics
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An important aim is to move
toward prediction of reservoir
distribution and quality
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Provenance analysis — why?
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Lower Jurassic
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Lower Jurassic =2 Middle Jurassic Shutoff of northern
sources?

Periodic uplift of
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Lower Jurassic = Middle Jurassic = Upper Jurassic

Uplift in the proximal
hinterland, or less net
transport on the shelf
area...

Net shelf e

transport

Irish Massif

Fluctuating signal -
transport along |
Slyne Erris system?
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BUT — these models are based on one provenance proxy...
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Multi-proxy provenance analysis — old and new approaches

A particular assemblage of distinct minerals with distinct
chemical signatures — new detailed imaging and CCSEM/Raman

Z  The measured radiogenic age of certain accessory minerals
/—_\ . . . . . . .
(e.g. zircon, apatite, rutile) - validation and further application
of new proxies

The isotopic composition of certain common minerals (e.g. Pb in
feldspar) — validation of plagioclase as a new tool




Triassic Palaegeography?
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Triassic Palaegeography —
Multi-proxy provenance

Slyne Basin - Corrib Sandstone Formation
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Triassic Palaegeography
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Triassic Palaegeography?
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Triassic Palaegeography —
Multi-proxy provenance

Ulster Basin - Sherwood Sandstone Formation
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Triassic Palaegeography —
Multi-proxy provenance

Ulster Basin - Sherwood Sandstone Formation

Signal fluctuates intermittently
across the basin

Highland border ridge may form a
buffer for sediment at certain
times
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Triassic Palaegeography —
Multi-proxy provenance

Ulster Basin - Sherwood Sandstone Formation

Sourcing from northern and
southern sources — from as far
south as northern France

Intermittent connectivity to
Budleighensis system

Similar scale to system feedind
Slyne Basin

BUT no transmission of sand
across the basin

CLIMATE versus TECTONICS



General observations:

The same source areas supply sediment to Northeast Atlantic Margin basins over a very long period of time

Offshore basement highs are important sources for sediment, have a complex uplift history and can be
important buffers controlling supply

Known lineaments continue into the offshore and are likely a focus for subsequent reactivation

Permian volcanics are an important, but until recently, poorly recognised
source in the region (at least during the Triassic)

Supply to the Porcupine Basin from northern sources is subdued or shuts
down completely from the Upper Jurassic (coincident with uplift)
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