U-Pb zircon ages of the Flemish Cap: Potential
sources of detritus to Mesozoic sedimentary basins
of the North Atlantic conjugate margin

PAUL SYLVESTER & KATE SOUDERS

Department of Geosciences, Texas Tech University, Lubbock TX USA
Paul.Sylvester@ttu.edu,; Kate.Souders@ttu.edu

Introduction

Petroleum exploration of the offshore deep-water basins of the Ireland -
Newfoundland conjugate margin (Willlams et al. 1999) is expensive and risky.
Improved knowledge of the regional geology of the offshore allows more effective
evaluation of the hydrocarbon potential of the region. An aspect of the offshore
geology that is particularly poorly known is the nature and geological history of
basement uplifts and their contributions to the supply of sedimentary detritus to
source and reservoir units in the basins. Recent work has suggested that basement
highs in the North Atlantic may have been important sources of sediment to offshore
basins during the Mesozoic (Evans-Young, 2014; Tyrrell et al., 2007, 2010). The ages
and compositions of the basement highs are therefore relevant to understanding the
development of the sedimentary basins. U-Pb zircon ages for a granodiorite from a
core taken from the central part of the Flemish Cap are strongly discordant (King et al.
1985), however, so that the correlation with Avalon granitoids has remained
speculative.

Flemish Cap Geology

The Flemish Cap (FC; Fig. 1) is a
large, 150 km-wide, circular,
iIsolated submarine knoll 600 km
east of Newfoundland. Drill core
samples from the central and
southern edge of the knoll suggest
that the major basement lithology is
granodiorite with chemical affinities
similar to the ca. 600 Ma
subduction-related plutons of the

Avalon terrane of Newfoundland
and Nova Scotia (Pe-Piper 1992).

Fig. 1: Plate reconstruction of the North Atlantic and Bay
of Biscay (BB) at ~118 Ma. The Flemish Cap (FC) is
outlines in black. Colors are crustal Bouguer anomalies
and bathymetric contours are shown in black. Black dots
are IPOD and ODP holes. FPB = Flemish Pass Basin; GB
= Galicia Bank; GS = Goban Spur; IAP = Iberian Abyssal
Plain; JAB = Jeanne d’Arc Basin; NNFB and SNFB =
north and south Newfoundland Basins; GIB = Galicia
Interior Basin; EOB and WOB = East and West Orphan
Basins; OK = Orphan Knoll; PB = Porcupine Bank; PSB =
Porcupine Seabight Basin; RT = Rockall Trough; TAP =
Tagus Abyssal Plain. From Enachescu (2005) and
references therein.

Samples

We determined the U-Pb zircon ages of 3 granodiorite samples (Fig. 2) collected from
the surface of the southern edge of the Flemish Cap by the Canadian scientific vessel
CCGS Hudson using the remotely operated submersible vehicle ROPOS in 2010.
Subsurface images from the submersible vehicle indicate that the Carboniferous
sample site represents in-place bedrock and the Paleoproterozoic sample probably
does. The Archean sample is most probably ice-rafted debris as it was sampled from
a flat area on the knoll covered in sediment.

Results

Laser ablation-ICPMS measurements for U-Pb isotopes were made on inclusion- and
fracture-free regions of the zircon grains. Analyses were carried out using a Nu
Instruments AttoM ICPMS coupled to a Photon Machines 193 nm ArF Excimer laser
at the USGS in Denver, CO. U-Pb age measurements were taken using a 30 um x 30

um box raster of the laser beam on discrete domains in

the zircon grains identified

from BSE images using a fluence of 4.72 J/cm?, repetition rate of 7 Hz, a 10 ym
laser beam, and a scanning rate of 10 um/sec. Data were processed using UranOS

data reduction program (v. 2.02; Dunkl et al. 2014).
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Fig. 2: Three samples collected from the southern edge of the Flemish Cap by Canadian scientific
research vessel CCGS Hudson. Upper images are taken during collection by the CCGS Hudson. (LEFT)
Archean sample R1335-28. (MIDDLE) Paleoproterozoic sample R1335-08. (RIGHT) Carboniferous
sample R1337-04.

Fig. 3: Representative BSE images and U-Pb ages for zircon grains from the

3 samples collected from the Flemish

Cap. Pink boxes on the BSE images mark the 30 um x 30 ym U-Pb analysis location for each zircon crystal.

Conclusions

The results indicate that the Flemish Cap granodiorites could have provided a local
source of detritus with at least Carboniferous and Paleoproterozoic ages to nearby
sedimentary basins during the Mesozoic. Long-distance paleodrainage routes from
distal, Carboniferous Variscan and Paleoproterozoic Makkovik/Ketilidian terranes

were not required.
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