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1. Project Motivation
A dynamic mantle control on the spatial pattern of uplift and 29/ a8 U 0/ £6-U4 : 227' : 00
exhumation observed across the British Isles has been proposed for 5 ¢ o o o
both the Late Jurassic (e.g., Jones et al., 2012, J. Geol. Soc. Lon.) and | e gﬁ
Paleocene (e.g., Cogné et al., 2016, EPSL). S
=z ” e o & _?E_:f_: T N - - prd
o i 1 2o | 4906 EEEEEE o
Transient, dynamically-supported uplift should result in increased © M- MR 4 | 51 e ©
. ] . ] . . . . "u P _im
exhumation and drainage divide reorganisation. Is this recorded in : aF . éa
M :'“ | . a é 641
the offshore detrital provenance record? (I 1 i B | S— z N s
\ e e : e S 0T 724 I a7l
. P orvard oG on LA sarme <z | Bl e 748 :
In the regional context, ..z g 1 e e ot G il &
. . . . . <X (including profiles from Cogné et al., 2014) ; g § i ; -
this project will also link g o /| Sttt v iy s oo NHE N og & =
onshore exhumation, recorded ; -5/ E . DS
—[a} Underplating thickness (Tomiinson et al., 2006) 3 301 A
by IOW-temperature T o | Zgnoof Eatly Genocoo deformaton o ] I S WLTH. 1030 Fig. 4-inset: Jurassic
" : ) - - - - - Caledonian / Varsican major structures » ;§ : (Bajocian) clasti
thermochronometry, to 1 w g0 material from Orphan
. . 10A (2km) [o\% Sct-2 (2km ool — b e e .
major paleo-sediment STOAE : ) from 1009 A - Tectonic
, - o : 2l - s truction: B - D D
transport networks and - : &2 Drilste location; C-
the OﬁShore ﬂ | I ) o | 9§ Core description. :
sedimentary record. VR O e S el | |-
T - 1432
Fig. 1: The spatial o e B\ Y ) 2
pattern of Paleocene P ‘ ==] " %g
exhumation B I - S §
attributed by Cogné et = E h : - =
: i
al. (2016, EPSL) to mantle s
: : — - 50 :
upwelling (+ underplating). :‘g i
i m © 1040 -\ f'b
) La't(eJuraszic T ELarIygretaceous — . Lo \ il ( {ﬁ;f '5'1 :r,t
° . ate Kimmeridgian ~—— - £ ate Ryazanian R sub-aeria i e A ZaN
Fig. 2: The spatial oM - ' b o) 4 = e
pattern of Late | = o 0
. . | sub-aerial, =1 BN Y
Jurassic exhumation | deposiona I JE o
attributed by N
Sm:riz\g Z § A Z
Jones et al. (2012, - ol e .
J. Geol. Soc. Lon.) to oo (T Xt
mantle upwelling i = ‘Y 5
(+ underplating) Sl DAY
| Basin SOt Un;;fgicnted ; - ‘%, <
o1 0 b
,‘.’ T .4 -
y LS s
2. Methods " ¥
*x/ x </
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Fig. 3: Approximate temperature sensitivity Fig. 4: Major geological units of the British Isles (highly simplified), showing onshore modern river sediment (MRS) sample locations and offshore boreholes
of commonly used thermochronometers. (white - this study; black - 4.2-PhD6, offshore exhumation by means of AFT and AHe analysis).
3. Work Program 4. Initial Results: Modern River Sediment Scottish MRS samples: apatite and rutile U-Pb data
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Source area characterisation is essential for detrital apatite and I Apatite U-Pb [ Rutile U-Pb Sszg't‘; (2106} o
rutile U-Pb, as these techniques have not previously been employed : . . rutile (n=108) B o
either onshore or offshore in the British Isles. Irish MRS samples: apatite and rutile U-Pb data e
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Sea - Celtic Sea basin system since at least the Permian. See Fig. 4.
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Provenance analysis will be carried out in close collaboration with: . . . | .
200 400 600 1000 2000 S
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basin inversion and exhumation by means of AFT, AHe, and draining the Irish Caledonides (Finn), Irish Southern Uplands Fig. 7: Distribution of metamorphic grade attained during
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interpretation of legacy seismic data. (Annalee), and Irish Early Carboniferous carbonates (Brosna and the Caledonian. After Fettes et al. (1985, GSL Memoir 9)
Suck). and Johnstone and Mykura (1989, HMSO).
balance studies ongoing at University College Cork (Mr. Odhran and detrital ages; the dominant Caledonian age peak in rutile and Age (Ma)
McCarthy and Prof. Pat Meere), University College Dublin apatite U-Pb is older than in Scotland (ca. 491-487 Ma). Fig. 6: Initial detrital U-Pb analyses for MRS sampled from rivers draining the Scottish
(Dr. Sebastian Zimmermann), and NUI Galway (Ms. Jess Franklin Early Caboniferous carbonate units do not yield significant Caledonides. Apatite and rutile ages reset wherever Caledonian metamorphism > greenschist
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Mr. Martin Nauton-Fourteu, and Dr. Shane Tyrrell) apatite, but do host detrital rutile, possibly sourced from the -facies grade. Apatite U-Pb age peaks are intermediate between Grampian (ca. 475-465 Ma)
Scottish Caledonides. and Scandian (ca. 435-425 Ma): either mixed ages, or record post-Grampian cooling.
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