Supplementary Figure 1: Yilgarn Craton detrital zircon age distributions
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Supplementary Figure 1 | Kernel density estimations and histograms of detrital zircon ages
from ~3,000 Ma metasedimentary successions in the Yilgarn Craton'—7. The grey bands
behind the plots show the age range of igneous and metamorphic units exposed in the Narryer
Terrane®: MF, Manfred Complex; MB, Meeberrie Gneiss; G, unnamed granodiorite; Eu,
Eurada Gneiss; Du, Dugel Gneiss; P, late porphyritic granites. Compiled data sources listed
below.



Supplementary Note 1: Compilation of zircon Hf isotopic composition from Eoarchaean

Cratons

All compiled zircon eHf, are re-calculated at their published 2°’Pb/2%Pb ages using the '"Lu

decay constant of ref. 9 and the CHUR parameters of ref. 10

Data from cratons showing a step-shift in zircon Hf isotope evolution coincident with onset

of crustal preservation (Figure 3b) include:

Wyoming Craton

Detrital zircons from Mesoarchean quartz-rich strata in the Beartooth Mountains!' and
zircons from magmatic rocks in Sacawee block gneisses in the Beartooth-Bighorn Magmatic
Zone'.

The oldest exposed evolved crust in the Wyoming Craton comprises ~3,500 Ma TTG
orthogneisses in the Bighorn-Beartooth magmatic zone'*. Reworking of Hadean crust in the
formation of the Wyoming Craton is inferred from Pb isotope systematics of late Archean

granites!'*15.

Singhbhum Craton

The Singhbhum Craton compilation includes detrital zircons from modern river sediments!'¢
and the Mesoarchean Mahagiri Quartzite'’. Magmatic and xenocrystic zircons from Older
Metamorphic Tonalitic Gneiss'® and Singhbhum Granite Complex' are also included in the
compilation. The oldest preserved evolved crust in the Singhbhum comprises 3,530 Ma

components of the Older Metamorphic Tonalitic Gneiss's-!°.

Slave Craton

The Slave Craton compilation includes zircons from igneous rocks in Acasta Gneiss
Complex?*—2*and igneous?* and detrital® zircons from the Central Slave Basement Complex.
The Slave Craton is unique in containing extant Hadean evolved crust (the 4,020 Ma Idiwhaa
Gneiss)?°, which together with multi-age component ~3,900 — 3,750 Ma evolved gneisses
occur as small enclaves in a voluminous ~3,600 Ma granitoid complex?**—*. We follow ref
24.1in interpreting the emplacement of these ~3,600 Ma granitoids as marking the key

episode of crustal stabilisation in the Slave Craton.



Yilgarn Craton

The Yilgarn Craton compilation uses the data plotted on figure 2 and includes data from
detrital zircons from the Illaara Formation (this study) and detrital zircons from the Jack Hills
metasedimentary belt that were analysed by concurrent the Pb-Hf?*27. The oldest evolved

crust in the Yilgarn Craton comprises ~3,730 Ma TTG gneisses?.

Zimbabwe Craton (not included in Figure 3b)

Although Hf isotope data from early Archean detrital zircons is available from Zimbabwe
Craton and adjacent Limpopo Belt?®?°, the combined dataset does not define a clear Hf
isotope step-shift and so was not included on Figure 3b. However, Bauer et al.*°recently
recognised a possible step-shift in zircon Hf isotopic compositions to juvenile sources at
3,600 Ma based only on the Zimbabwe Craton data. This possible isotopic shift coincides
with the formation of the oldest crust in the craton (Supplementary Figure 2) and thus

supports our interpretation of a link between crustal rejuvenation and crustal stabilisation.
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Supplementary Figure 2: Detrital zircon Hf isotope data for Zimbabwe Craton. Detrital
zircons from the Zimbabwe Craton are shown as dark circles, whereas those from the
Limpopo Belt are shown as light circles. A shift to juvenile Hf isotopic compositions at
~3,600 Ma observed in the Zimbabwe Craton data*® overlaps temporally with the formation
of the oldest preserved crust in the craton (the 3,565 Ma Towke gneisses).



The compilation of zircon Hf isotope data for the oldest crust in Eoarchean cratons (Figure
3c) and evidence for reworking of Hadean crust in their formation (Figure 3a) includes data

from the following sources:

Ukaranian Shield

The oldest evolved crust in Ukrainian Shield for which zircon Hf isotope data are available is
enderbite sample 06-BG38 from the Dniester-Bug Series in the Podolian Domain?'. The
enderbite complex in the Dniester-Bug Series is interpreted to include older components
dating back to ca. 3,750 Ma (e.g., sample C10-U4 of ref. 31), however, zircon Hf isotope data
are not available for these rocks. Claesson et al.’! calculated the zircon eHf,, for sample 06-
BG38 at 3,750 Ma based on the interpretation that entire enderbite complex was emplaced at
3,750 Ma. However, given that many Eoarchean gneiss complexes are characterised by
interleaving of rocks of vastly different ages at the outcrop scale, we adopt a more
conservative approach and calculate zircon eHf,, for 06-BG38 at 3,600 Ma based on the
cluster of the oldest zircon core ages in this sample. Calculating the zircon eHf, for 06-BG38
at 3,750 Ma age as proposed by ref. 31 yields a value of +5, which is also consistent with our
interpretation that oldest crust in Ukranian Shield involved an important contribution from a

Jjuvenile source.

Sao Francisco Craton

The oldest crust in the Sdo Francisco Craton is exposed in the Mairi Gneiss Complex of the
Gavido Block. We combined zircon Hf isotope data from the two oldest samples reported by
ref. 32, which include sample 17ED-14.1 (a granodioritic gneiss) with a preferred age of
3642 Ma and sample 18DE-17 (a dioritic gneiss) with a preferred age of 3638 Ma. In addition
to the negative zircon eHf, of the Eoarchean gneisses in the Mairi Gneiss Complex*?,
independent evidence for the reworking of Hadean crust in the construction of the Sao
Francisco Craton comes from a 4,100 Ma xenocryst from the Archean Ibitira-Ubiracaba

greenstone belt in the Gavido Block??.

Kaapvaal Craton

The Ancient Gneiss Complex of Swaziland hosts the oldest crust exposed in the Kaapvaal
Craton. The oldest dated evolved rock in the Ancient Gneiss Complex for which zircon Hf

isotope data is available is tonalitic gneiss sample AG6c-4c, which has a magmatic age of



3662 Ma3**. The former presence of Hadean crust in Kaapvaal Craton is inferred from: (1)
negative '“’Nd anomalies in granitoids and amphibolites from the Ancient Gneiss Complex
and volcanic units in the Barberton greenstone belt*> and (2) Hadean detrital zircons from the
Barberton greenstone belt*®, however, no Hf isotope data are currently available for these

zircons.

Tarim Craton

The oldest crust in the Tarim Craton comprises several exposures of ~3,720 Ma tonalitic
gneiss in the Aktash Gneiss Complex*’*. Our compilation combines the zircon Hf isotope
data for samples 16ALT67 and 16ALT68 reported by ref. 38, with zircon eHf, calculated at
3,720 Ma.

Yilgarn Craton

The oldest crust in the Yilgarn Craton includes the Meeberrie Gneiss—a multi-component
gneiss of broadly TTG composition— and the predominantly mafic-ultramafic Manfred
Complex, which both yield zircon U-Pb ages of ~3,730 Ma*. Our compilation includes Hf

isotope data from the ‘Set A’ zircons of Meeberrie Gneiss sample 88-28 reported by ref. 40.

Superior Craton

The oldest evolved rocks in the Superior Craton are ~3,750 Ma TTGs in the Nuvvuagittuq
greenstone belt*'. Our compilation includes zircon data from sample PC-287 (a 3757 Ma
trondhjemite band) and sample PC-286 (a 3,756 Ma TTG) from the southern portion of the
Nuvvuagittuq greenstone belt*?. Some granitoids and mafic-ultramafic units in the
Northeastern Superior Craton have negative '#?Nd anomalies, which are inferred to reflect the

reworking of Hadean crust*>#3.

North China Craton

The Anshan Complex hosts the oldest crust in the North China, which includes small
outcrops of purported ~3,800 Ma TTGs in the Baijiafen, Dongshan, Guodishan and
Shengousi complexes*. Our compilation includes zircon Hf isotope data from the 3802 Ma
trondhjemitic gneiss sample 05SFW032 from the Baijiagen Complex*’. Hadean detrital zircons
recovered from Paleozoic cover sequences in the North China Craton may reflect the former

presence of Hadean crust in this area*.



East Antarctic Craton

Eoarchean gneisses are known from several exposures in the Napier Complex of East
Antarctica. These gneisses experience ultrahigh temperature metamorphism in the
Neoarchean, which severely disturbed U-Pb systematics of many samples, resulting in large
age uncertainties*. The oldest magmatic age thus far reported is from a sample of granitic
orthogneiss from Gage Ridge (78285013). Harley and Kelley*® combined previously
published zircon data from 78285013 and calculated a preferred age of 3,877 + 62 Ma, which
is equivalent to the more recent estimate of 3,857 + 39 Ma based on a smaller dataset
reported by ref. 47. Our compilation includes the least radiogenic zircon Hf isotopic analyses
from refs. 40 and 47, with eHf, calculated at 3,877 Ma. In addition to the negative zircon
eHf,, in sample 78285013, a ~3,850 Ma TTG from nearby Mt Sones yields a negative “’Nd
anomaly, consistent with involvement of Hadean crust in the formation of the Napier

Complex*’.

North Atlantic Craton

The Itsaq Gneiss Complex in the Nuuk region of southern West Greenland contains several
(meta-)tonalites yielding zircon ages in excess of 3,800 Ma. The 3,880 Ma meta-tonlite
sample G01/36-1 reported by ref. 48 is taken here as the oldest dated rock in the North
Atlantic Craton for the purposes of our compilation. Other comparably old (> 3,800 Ma)
TTGs in the North Atlantic Craton yield similar, broadly chondritic zircon Hf isotope
signatures to GO1/36-1%—5!. Reworking of Hadean crust in the formation of the Itsaq Gneiss

Complex is reflected in the Pb isotopic systematics of orthogneisses and metasediments>2.
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Supplementary Figure 3: Measured U-Pb ages for reference materials

Plesovice Mean 2°°Pb/**U Age = 338.92 + 0.18Ma (n=71)
MSWD =2.32, p(x%) =2.4 x 10°
Recommended = 337.13 + 0.37 M

Mean *°Pb/**U Age = 600.32 = 0.38 Ma (n=61)
MSWD = 1.33, p(x?) = 0.046
Recommended = 600.4 + 2 Ma

GJ1

Mud Tank Mean™%b/u Age =735.03 = 0.52Ma (n=284)
MSWD =0.88, p(x) = 0.93
Recommended = 732 + 5 Ma
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Mean 2°°Pb/>*U Age =1063.78 = 0.62 Ma (n=104)
MSWD = 0.53, p(x?) = 1.00
Recommended = 1063.51 + 0.39 Ma

QGNG

Mean *’Pb/**°Pb Age = 1847.17 = 1.22Ma (n=53)
MSWD = 0.68, p(x?) = 0.96
Recommended = 1851.6+ 0.6 Ma

OG1

Mean 27Pb/2*Pb Age = 3464.35 = 0.28Ma (n=250)
MSWD = 0.51, p(?) = 1.00
Recommended = 3465.4 + 0.6 Ma
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Supplementary Figure 4: Measured Hf isotope ratios for reference materials

Plesovice Mean "Hif/”’Hf = 0.282480=0.000002 (n=91)
MSWD = 1.29, p(x?) = 0.032
Recommended = 0.282482 + 0.000013 Ma

GJ 1 Mean "°Hf/"’Hf = 0.282008 + 0.000003 (n=80)
MSWD =1.10, p(x?) =0.25
Recommended = 0.282000 + 0.000005 Ma

Mud Tan k Mean "°Hf/"’Hf = 0.282507 + 0.000001 (n=455)
MSWD = 0.89, p(x°) = 0.96
Recommended = 0.282507 + 0.000006 Ma

Stable Isotope Ratios

Mean "®Hf/"’Hf = 1.467196 = 0.0000008
Recommended = 1.467170 + 0.00029

Mean "°Hf/"”’Hf = 1.886622 + 0.0000018
Recommended = 1.886660 + 0.00038
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91500 Mean "*Hf/"’Hf = 0.282304 = 0.000002 (n=146)
MSWD = 1.00, p(x?) = 0.48
Recommended = 0.282308 + 0.000006 Ma

QGNG Mean ™Ht/Hf = 0.281618 + 0.000002 (n=71)
MSWD = 1.14, p(?) = 0.20
Recommended = 0.281612 + 0.000004 Ma

OG1 Mean "Hf/”’Hf = 0.280645 + 0.000001(n=271)
MSWD = 1.64, p(x%) =1.9 x 10™
Recommended = 0.280633 + 0.000034 Ma

NB: There may be fewer analyses included in the U-Pb age
calculations compared to the Hf isotope ratios for some
reference materials as some analyses yielded acceptable Lu-
Hf data but poor U-Pb data (the latter often due to analyses
overlapping cracks, inclusions, or older ablation pits). Error
bars are 2 sigma.



Jack Mulder
NB: There may be fewer analyses included in the U-Pb age calculations compared to the Hf isotope ratios for some reference materials as some analyses yielded acceptable Lu-Hf data but poor U-Pb data (the latter often due to analyses overlapping cracks, inclusions, or older ablation pits). Error bars are 2 sigma.
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