P-4001 Quaternary ice sheet limits on the continental shelf west of Ireland.

Stephen McCarron', Mudasar Sagab?, Kieran Craven®, Daniel Praeg®, Benjamin Thebaudeau®, Xavier Monteys?
'Maynooth University, Maynooth, Ireland. *(formerly)iCRAG, UCD, Dublin, Ireland. *Geological Survey of Ireland, Dub-
lin, Ireland. *Géoazur UMR7329 CNRS, Valbonne, France. > Joyce Country and Western Lakes geopark , Westport, Ireland.

* Presenting author

Maynooth 3
University I

National University
of Ireland Maynooth

CRAG Cco

EEL . T
LlilghlijhEﬁeE énB %ljlgggw\éﬂk -==i= ma rine 17l
\V) =..l 3 Foras

IRISH CENTRE FOR RESEARCH HZUF
Geological Survey

IN APPLIED GEOSCIENCES
'! An Roinn Cumarstide, Griomhaithe ar son na hAerdide agus Combshooi
Department of Communications, Climate Action & Environment

Suirbhéireacht Gheolaiochta

na Mara &
Ireland | Eireann

We acknowledge: Shiptime Grant Awards by the Marine Insti-
tute under the SeaChange Strategy of the NDP 2006-2012 for
the GATEWAYS1 (CV12003) and GATEWAYS3 (CV16034) cruis-
es (SMQ); funding under SFI Grant #13/RC/2092 (MS); and data

L N provision by Petroleum Affairs Division, DCENR, Dublin 4.
Abstract: Recent investigations have shown that the continental shelf west of Ireland contains sedimentary landforms recording oc- od el Lo o7 A 1 Fio T Plio-Pleis
. . . oy . . Zal Oé@_,-"' / PW 7 i L @ prootiiucse s | wedges on the NW
cupation by grounded, lobate ice sheet margins of the last British Irish Ice Sheet (BIIS) that extended from Ireland during at least the i T Eg%( ' i
. . . . . . . . cri 7 oL LR <, "‘( f I’__-'I'riéssigxe‘_'-,’ o o 703 mrz:l L-na after Dahl-
last glacial cycle. This paper reviews some of the offshore evidence of past glacial events available from high-resolution bathymetry, — [ris 00 faggr 70 f g =t orenetal 2005).
. . . . e . . . . e 1 W 4 ‘_n \4‘/\/@‘/{-] ; /I ;,\’ *'-: - gl of the ?Ne:ter);\ml‘iisrz
2D/3D seismic datasets, and shallow sediment cores providing information on the sedimentology, rheology and age of glacigen- == f;;f;s.fe_.-;—-,/jgossuraeymJ',,{;_:“ ?L<helr Dota sources:
: : : : : ) : . : : WO s e T e ) rish National Seabed
ic stratigraphic units. The available data suggest that the continental shelf has been repeatedly occupied by tidewater ice margins | A ey £ Wamie) ez survey (NSS) mult
characterised by ice streaming, possibly since the mid-Pleistocene transition. The offshore record provides as yetincomplete informa- | "ﬁ iR S g 5§ e [depths 5200 m and
. .. .. . . . . . . PR SR .Yy Ayin Donegal Bay, and
tion on the extent and timing of glaciation from multiple centres of dispersal in Ireland. The dynamics of former ice sheets in Ireland, |4 % | GEBcO 2008 05 ar
downwind of the climatically important central North Atlantic region, makes them of wider interest in the study of partially marine i Y O n hilkhadec
. . . . . . . ALy d f- i 2 aran relief image of the
based ice sheet-ocean interactions in rapidly changing environments. ) S sy e encer
MEH . T e from  INSS MBES
i : Al =) e '_ﬁf' 4] data showing: lines
Fig. 2. (A) Sparker seismic reflection profile GW1-C. Labeled A TNW B) SE| o o 3 Ao examined sesic
locations: (a-b) a prominent (circa 20 m high) seabed ridge GW1-C BH 27/24;2“;1-6 m offiine)) - e N U g summary  bedrock
cresting at 195 ms / 146 m water depth; (c)inner shelf break | 200 T, e B I ] 7 T LAt 2l 1999); the loca-
. . . 1 Eb R [} A~ Concave/convexbreak of siope N A ono ol
at ~200 ms/~150m water depth; (d) a notch/inflexion point ik - e A ] L
onthe mid-shelfslope (e) aseabed ridge on the bathymetric| 300 T o | 7| SRS o s &
plateau of the Porcupine Saddle; (c-e) mid-shelf slope. g [ond Otex bathy
400 Setsmic profie labels 0O 10 20 m (2Tokﬁlg>audeau et al
(B) Detail of the inner shelf seismic architecture showing - (C)
prominent, mounded, eastward offlapping subsidiary 0 0T
reflectors within SU3. Inner shelf *
Outer shelf / Mid-shelf slope C R2 b 3 Seabed R2 v ~ 30m
200 Porcupine Saddle d SU3 \ v
: : R2 e - 2 =
(C) Interpretative sketch of Panel A. Note (i) an uneven 200 - /:J/\,/# i it
bedrock surface on the inner shelf, two prominent cross- // RT e =T Bedrock i R1 100 -7/5m
shelfintra-fanreflectors (R1&R2), three seismicstratigraphic| e gl ST _———— SBM i -105m
. S —— ——— e ===== i ]
units (SU1-3). E ‘ : : | _
I_ I I ]
20 10 0 10 km
Figure 3. (A) An arbitrary seismic profile across three data T eee® 40 -
sources spanning (L-R) the Porcupine Saddle eastwardsinto SSEDS TwT 200
the Slyne Trough. Crossline-1313 is part of the 3D 2000-08 R e e (ms) - Depth
seismic cube (Fig. 4). _ ‘ -'{‘f:f‘éx;%?;‘*;;, A RS BH27/24-2A (m
700{__4 km WNW <= —» NNE e bsf) M GVl
300+ (g su3 2 94
(B) Interpretation of principalreflectorson Panel A, showing o 7 —2U2_ R Fig. 3. (A) Offline location of borehole 27/24-2 and 2A relative to the GW1-C sparker
the lateral continuity of R1 & R2 and their onlap westward 000+ | seismic profile on the inner shelf west of Ireland.
onto a fault-controlled basement high. - Acoustic basement o (B) Inferred correlation of GW1—.C data t.o u.nits ano! surfaces observed in boreholes
700- —— YNeIOUIN =" 1| 127/24-2 and 2A (Fugro, 1994), using a seismic velocity of 1680 m/s (McCarron et al.,
2018).
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Images comprise false colour blends of spectral decomposition attributes, namely three frequency components (25, 40 and 55 Hz). Seismic processing was carried out using PaleoScanTM software.
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Fig. 6. Interpretation of the sedimentology and chronostratigraphy of boreholes 27/24-2 and 2A
(Fugro, 1994), with a proposed correlation to the seismic architecture (Seismic Stratigraphic Unit), and
interpretations of Connemara Fan depositional environments and SS unit ages (McCarron et al., 2018).

Fig. 7. (opposite) A proposed cartoon chronology of events recorded in the
Connemara Fan (McCarron et al. 2018).

1 Truncation of Pliocene sediments (SU1) along R1.

2 Iceberg scouring of R1, pre-dating Pleistocene cross shelf ice extension
west of Ireland.

3 Initial deposition phases of SU2 during cross shelf glaciation west of Ireland
as moraines and a “till delta” on the inner shelf; preservation of underlying
iceberg scours on mid-shelf slope.

4 Minor morainic ridges within SU2 formed during a period of deglaciation.

5 Deposition of upper parts of SU2 during ice sheet extension across the
inner shelf and subglacial erosion along R2. MIS 2 and/or older in age.

6 Major phase of deglaciation. Iceberg scouring of R2 on the mid-shelf slope.
MIS 2 and/or older in age.
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Discussion: Aggradation and progradation of The Conne-
mara Fan (CF) began with Pliocene deltaic sedimentation
(SU1) followed by erosion and iceberg scouring of this unit
(R1) possibly before and into the early Quaternary (McCarron
et al, 2018). The CF contains two glacigenic units (SU2 and
3) which are separated by a iceberg scoured marine surface
(R2) under the mid-shelf slope and a subglacial erosion sur-
face on the inner shelf. These two units are inferred to repre-
sent pre-LGM- (SU2) and LGM- (SU3) aged units respectively.

Preservation of scourson R1 &R2 (Fig.4) implies that ground-
ed glaciation extents were restricted to inner shelf limits, as
in other areas of the western Irish Shelf (Clark et al, 2012, O
Cofaigh etal, 2019). The extent and water depth of grounded
ice limits are critical criteria in evaluations of last BIIS models
(e.g. Hubbard, et al, 2009). More widely, the CF extends the
southern latitudinal range of directly glacially fed fans on the
north-east Atlantic margin.
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