Table S1. Operating conditions and instrument settings for U-Pb analyses

Laboratory & Sample
Preparation

Laboratory name

Geosciences Montpellier, University Montpellier

Sample type/mineral

Carbonate, calcite

Sample preparation

Chips mounted in 1 inch epoxy mounts, 1 um polish to finish

Imaging

Jeol JSM-5910 LV, 15 kV, 15 mm working distance (Montpellier
University, France)

Laser ablation system

Make, Model & type

Resonetics/M-50E 193nm, Excimer

Ablation cell & volume

Laurin Cell ® two volumes cell, Laurin Technic Ltd., volume ca. lcm?

Laser wavelength 193 nm
Pulse width <4ns
Fluence 3.5 J.cm?
Repetition rate 10 Hz
Spot size 120 pum

Sampling mode / pattern

Single spot

Carrier gas

100% He, Ar make-up gas and N2 combined using the Squid® device from
RESOlution Instruments.

Background collection 30 secs
Ablation duration 60 secs
Wash-out delay 10 secs
Cell carrier gas flow 0.70 1/min He

ICP-MS Instrument

Make, Model & type Element XR SF-ICP-MS
Sample introduction Via conventional tubing
RF power 1200W

Make-up gas flow

0.98 1/min Ar

Detection system

Single collector secondary electron multiplier (Faraday cup)

Masses measured

204, 206, 207, 208, 232, 238

Integration time per peak | 20 ms
Sensitvity / Efficiency 150 000 cps/ppm 233U (47um, 10Hz, 3.5J/cm?)
Dead time 6 ns

Data Processing

Gas blank

30 second on-peak

Calibration strategy

NIST614 glass standard as primary reference material for drift and
207Pb/206Pb ratios and
WC-1 carbonate standard for matrix matching of 206Pb/238U

Reference Material info

NIST614 (concentration data: Jochum et al. 2011; Pb isotopes: Woodhead
and Hergt, 2001) and WC-1 (Roberts et al., 2017)

Data processing package
used / Correction for
LIEF

No LIEF correction (mean of uncorrected ratios used).

Mass discrimination

Standard-sample bracketing

Common-Pb correction,
composition and

No common-Pb correction.
Ages calculated from regressions used in Tera-Wasserburg plots.

uncertainty
Uncertainty level & Ages are quoted at 2 sigma absolute, propagation is by quadratic addition
propagation according to Horstwood et al. (2003). Reproducibility and age uncertainty

of reference material are propagated.

Quality control /
Validation

No secondary reference material with known age and homogeneous
composition was available to be run during these analytical sessions.

Table S1




Harples L] pfermhard wrr e rgrind
515 el Lo 10 ek Plgindy o M per=grigd Tl g b J@ghedy  grrer
BT T il Ul W U Y ik B M T SR ™ enedaks
[ExT] [TTHT T T . - ] e LT | T LIS LMD LM LT
B0 BB I adEM RIS O0BER GGl B L] Ly -2 L] LINETE LS LD LA
3 EE 1% ad7e BETIR DR QEENs RT| LT nLEl Lol LETHE LI LMeE LEEd CLTATT
B T T (=) LEL S IET L BT - TR i ] R 1 L | Baidi Ririy B RER  Epa il
A [ LI ERTT 120Kl DOMAEA DDPEE BAT L8 T B 5 & Ty B eis B B BAkdiw
L] BES 0T |4A BAIE7 OUEE Opdl BT L] [ L] (] BATEH LI LG AT
(e [ B AEH BEI OGNt OgEigl B Ll B B BT Bl B i B R BT
[ ] Baz ki cEmE: L AEE O00E  GEIE B L L] Lo L] ] b L LR L] LE oty LR L] L]
r [T ] BAN O AT aoumld AN |Rey LA im Lol k] RIS2IE LR LN LA
[T [ET SR | EATE QPN AR AsWIR A ke w a2 R WAl RORETE LMEIA LN LS
L3 B s I3 ETETD RATRE  OUTEIZ QDS B L] LE ] ] wLEE| LAY LM LR LeE
LFIH BB I AR WA DO DI R LR Y ik L C el L Bl BT s BT
2T T i L Ao CELS RET - R T - LI F R Y] IGEF TH B0 L E R Bimiad BT Bl BT
[FAL BI% 1T | i BAlE]  OUNYIE DpEEs BAR LR 1] i B 14 Loy &1 (R B B340
[E1H [E_ IR EMITE  LSMG Oldiss  Ofdld4E B L] BE= BT I B Bl BT RS 14830
(=4 [H] AN EEER OEMHE GEEE B4R L] LED W e AL AR LR LE o B L]
5 15 7 - [ s DR Al adie 44r He, e A BT BasEy 51 Jais LEdie T Boleia
[ B Bz &Y | oientls [ B G TiT S]] GEEE? BEE LR L] IR LB Ly Lo ) LR ] TR .31
s [T ] B b [URE LR P oL T S Al K, mear Erh o imT AR L) LE L] LR =] ]l
Lror aEy  an LA el AEE AR MR A LN raar 1z W Ll k| LLC AL ] LE ] LR i) LRI LE
[ gy ar B SR AR AT AET e/ ed? ERL) B2 B2 L LT BBy B Bk
Lo [T CHLE S W LT T LS B X LK Lk wr B LIEZE LM LENE RO
LFad) BEY 4 AEEF LT OUEBEIE R BA7 L] L W Bl L L R i i i
BadA [ W R aArE BTeE  OEmRe OgdiEes (KL LR 5 B LB L L ARE R ] ST s L]
s (1] [N aa1xl IEss  Olsakl Gpdisl L0 T (L L LRIl AaTIs AT LE L] L=
iade B3 g FRE 1) BHEE  OjiEg ogdjiz (A2 LS LE ] L ] LEnT aTaET LR LR L] Ll ek ]
ST [T - [ B [T L LT A K, SRR L&y 2] S LE ] AR LE ] LR L] B
LFard ] Rl 1IN LR R OOEEN DS XL} iz L Lol ] LE i) i TR LR LE 1= br] LR
Lol aF  rA| NP & AN AEET AN | e da L Ll I L i T S
L agy AT LA GENE ANy AEEm 43 LN g £y L LTy i11es L . waa LA
LEa] Ex LT Aean] BITI  OETI] OREIRE BT Lo L&l LLEs salxy L B amais Beara
wATE (LT EATED RN ARE Ao A Hr, EEE LA [ 2] S B Blizs L8] Bl BAmin
WA (LT ] AR OEETE ARl AodE A Hr, meF Eied [ ] LE 1L BITHE LR B, 1 L el ]
[ B0 ] [ XL F T 10i¥  O0eiasE  Gpdsed (A L LE L Hi e imar AL L) Az LE L LI
(s} [T N (LR R P SL U T SRk L} He, neds b [ S Lie 2 wae LE ] LR L) LR
Lo L P A1 BFET  OOCEE DS L L LR L L] LRk LARE . LE L) LE ] e
@pEr gy A BATED SP AR ARy AN Y] i 1.0 Wy T (TS Bidl LEEiE el LY
T T R B roan AETTY  AMY AR AT | mES ET [ ] BETIG Bl [ R ] B B
LFail EHW I LTI BRI ooz Lol i B3 LR Lk | i ] ALETEE B ivas LM L ] B EASY
Rl [ E ] BITIE OOEEEE G| [ L5 LT LEE
il e b = .
VA% (o) Lo 1o wheecdn Tl gdn o P perearigd il b B LIS ] arrer
ppE ppa | TR TR R SR eerelaties b o o s s U e Ul T D o U T T
Fa [EE B A LRI LA Fop LR L LA HLIT LE i) |=l.'_l LR L LR LE o] LI
ey 397 K MW BTG RS ESTM BRI HLI| LE ] w2 LElE= AR LE ol LRl L1
ot 13 L IAE MBI EELIE B HLIT LE ] W E LAESIL LE ol LRt L]
Far s ao|  EMGSEG IERAAM BEIEE BlEEl B Tr ] B A LTTH LT LMD LG Al
A a1g 3| IArE Lesa BT BLIE? LB i nal o Ay TRE T T T T
e a2y oawm|  GEITHNF BEME RIS RESG BB (T nal WA LA RIBGIE WA EBERO A
i s s  AgdIE B4l BEIEE BBOIE R (TAE BET w7 T T BT T TR T TR
FailE 43z ¥ LA ES R L] LLF ] LS LS Hiles LE i) L L] Liei L LAELIL) W ALR LR 1=t aar
Failm iz Lid 47 R 29 L] L ia]] LA HLE LE i) Lol | T 5158 LE ] LE ] L3
i A7 I A TER XL LA LR LA LEL LE Lol L] L i Hea LE ] LR iiFa) B
T 1% Id AW WEE BEEN E§|E EEG [LE L] LE ] LEee ] Ll LR LR LL ]}
w2 238 a1 TR LR BT LU LW Lk nuk il BT BITE  LHEF LEdE B
11 apa @ ElgEEE LA RS2 B0 BER TS o el B M BINESE LM LG a0
il 188 mn s A5 RS [ 03 BEE W i3k B 14 BT L AR S LT RElE a5k
JATY rm ey RAMRS gl OERIS gesdl A8 [y 1] "LE] el E LT AR T T R T
Hie ik4 e [ LA L LR, ] LR 0 LA L LE LSl L] [REL .} L Rl LEL ] LR ] B
Fi1 SRl D LI L] M BV LA HLE LE i) T LE e Lo LE L= a) LE il LS
IR AT LRLCES ) LE ol B LE bl L]
et Rk 1w o LE LRLCES ) LE ] LE 1= he] LR L
2 e rd fery o T "L e 1] paiet L L ] [N B e B
-7t ' oy oot Bos PPy o al §HITTO L nld | BTT BIDTIE B AAL] LE k] LL]
- Mokrindl BT A BT BiHiE B B B3
W LT b L LE L] LR LE ]
W LEr AN i B, W LT

Table S2



1 W-26-27-E

Figure S1



2 _E-24-25-W

e S—

W

—

Figure S2



3_W-22-23-E

Figure S3



Figure S4



5_E-14-15-W

Figure S5



6_W-12-13-E

Figure S6



-11-W

7

7_E

Figure S7



Figure S8



-W

9 E-3-4

Figure S9



10_W-1-2-E

Figure S10



Figure S11



