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Introduction

Constraining the secular evolution of chemical composition and dynamics of the mantle is critical for the reconstruction of crustal growth processes through time [START_REF] Korenaga | Urey ratio and the structure and evolution of Earth's mantle[END_REF]Fisher and Vervoort, 2018). The growth of continental crust in more recent geological times is generally accepted to have been driven by plate tectonic processes where much of the new continental crust is produced at convergent plate boundaries [START_REF] Condie | Episodic zircon ages, Hf isotopic compositions, and the preservation rate of continental crust[END_REF][START_REF] Paterson | Magma addition and flux calculations of incrementally constructed magma chambers in continental margin arcs: Combined field, geochronologic, and thermal modeling studies[END_REF]. In a subduction setting, melts are predominantly extracted from a mantle with a time-integrated depletion history that reflects prior extraction of crust from the mantle at mid-ocean ridges [START_REF] Hofmann | Chemical differentiation of the Earth: The relationship between mantle, continental crust, and oceanic crust[END_REF][START_REF] Griffin | Zircon chemistry and magma mixing, SE China: In-situ analysis of Hf isotopes, Tonglu and Pingtan igneous complexes[END_REF]Dhuime et al., 2011). However, it is unclear how applicable modern processes and their implied geodynamic settings are to the timing and processes of craton growth in early-Earth history [START_REF] Smithies | It started with a plumeearly Archaean basaltic proto-continental crust[END_REF][START_REF] Condie | Archean geodynamics: Similar to or different from modern geodynamics?[END_REF][START_REF] Mueller | Trace element and Lu-Hf systematics in Hadean-Archean detrital zircons: Implications for crustal evolution[END_REF][START_REF] Van Kranendonk | Long-lived, autochthonous development of the Archean Murchison Domain, and implications for Yilgarn Craton tectonics[END_REF][START_REF] Bédard | Neoarchean disaggregation and reassembly of the Superior craton[END_REF]. The earliest evidence for Hadean to Eoarchean crust from the zircon record suggests derivation from a primitive, chondritic uniform reservoir (CHUR; [START_REF] Amelin | Nature of the Earth's earliest crust from hafnium isotopes in single detrital zircons[END_REF][START_REF] Kemp | Hadean crustal evolution revisited: New constraints from Pb-Hf isotope systematics of the Jack Hills zircons[END_REF][START_REF] Guitreau | Hafnium isotope evidence from Archean granitic rocks for deep-mantle origin of continental crust[END_REF][START_REF] Hiess | Chondritic Lu/Hf in the early crust-mantle system as recorded by zircon populations from the oldest Eoarchean rocks of Yilgarn Craton, West Australia and Enderby Land, Antarctica[END_REF][START_REF] Vezinet | Hydrothermally-altered mafic crust as source for early Earth TTG: Pb/Hf/O isotope and trace element evidence in zircon from TTG of the Eoarchean Saglek Block, N. Labrador[END_REF]. In addition, the predominance of CHUR compositions in early-Earth zircon has been used, in part, to support the interpretation that Hadean to early Archean crustal growth occurred by derivation from a primitive mantle in plume-dominated regimes with little to no influence of older enriched crust or a coeval depleted mantle reservoir [START_REF] Bédard | Stagnant lids and mantle overturns: Implications for Archaean tectonics, magmagenesis, crustal growth, mantle evolution, and the start of plate tectonics[END_REF]Fisher and Vervoort, 2018;[START_REF] Petersson | Formation of early Archean granite-greenstone terranes from a globally chondritic mantle: Insights from igneous rocks of the Pilbara Craton, Western Australia[END_REF]. Where local signatures indicative of crustal differentiation from a depleted mantle (DM) reservoir are observed, the possible occurrence of nascent subduction has been invoked [START_REF] Hoffmann | Highly depleted Hadean mantle reservoirs in the sources of early Archean arc-like rocks, Isua supracrustal belt, southern West Greenland[END_REF]. By the Neoarchean, evidence in crustal rocks for growth by derivation from a DM reservoir is more common [START_REF] Guitreau | Hafnium isotope evidence from Archean granitic rocks for deep-mantle origin of continental crust[END_REF]. However, it is uncertain when the transition from CHUR to a globally extensive depleted upper mantle occurred. Placing constraints on the nature of, and processes associated with, the formation of the depleted mantle in the Meso-to Neoarchean is therefore critical to understand this transition, which may relate to the onset of subductionaccretion tectonic processes.

Hafnium isotopic studies on zircon are one of the most useful approaches to investigate the chemical differentiation of crust and mantle. Such studies have provided insight into secular interactions among crust-mantle reservoirs [START_REF] Guitreau | Hafnium isotope evidence from Archean granitic rocks for deep-mantle origin of continental crust[END_REF], supercontinent cycles and the preservation potential of continental crust [START_REF] Condie | Episodic zircon ages, Hf isotopic compositions, and the preservation rate of continental crust[END_REF][START_REF] Gardiner | The juvenile hafnium isotope signal as a record of supercontinent cycles[END_REF], and Hadean crustal growth processes [START_REF] Kemp | Hadean crustal evolution revisited: New constraints from Pb-Hf isotope systematics of the Jack Hills zircons[END_REF]. Zircon is uniquely suited for these studies as it incorporates high Hf (weight percent) and low Lu (ppm) concentrations, thereby preserving an initial Hf isotope ratio close to that of the parent magma. The timing of crystallization from the parent magma can be independently constrained using the U-Pb isotopic system. The refractory nature of zircon leads to preservation through weathering and erosion, and subsequent concentration in clastic sedimentary rocks. This provides the potential to study the magmatic evolution of a broader cross-section of contributing source terranes, some of which may no longer be preserved at the surface. Consequently, the detrital zircon record has become an integral tool for investigating the Hf isotope evolution of the crust and mantle [START_REF] Iizuka | U-Pb and Lu-Hf isotope systematics of zircons from the Mississippi river sand: Implications for reworking and growth of continental crust[END_REF][START_REF] Condie | Episodic zircon ages, Hf isotopic compositions, and the preservation rate of continental crust[END_REF].

In this study, ~1,800 Lu-Hf analyses of zircon by laser ablationmulti-collectorinductively coupled plasmamass spectrometry (LA-MC-ICP-MS) are combined with existing U-Pb LA-MC-ICP-MS data [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF] of detrital zircon grains from sedimentary rocks deposited during the terminal stages of crustal amalgamation of the southern Superior Province at ~2690-2670 Ma [START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF][START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF]. The detrital zircon record of these sedimentary deposits constrains the crustal growth histories of the hinterland sources where uplift and denudation were driven by terrane amalgamations [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. Results indicate that an isotopically distinct DM reservoir was regionally extensive beneath the different components of the southern Superior Province throughout protracted construction of juvenile arc terranes during the Meso-to Neoarchean.

Regional geological framework

The Superior Province contains an extensive record of crustal growth spanning the Eo-to Neoarchean. A series of subprovinces and domains are identified that have distinct preamalgamation histories (Fig. 1;[START_REF] Stott | A revised terrane subdivision of the Superior Province[END_REF]. Furthermore, where common structural, magmatic, and isotopic histories are documented some of these have been grouped as composite regions (e.g., [START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF].

Eo-to Mesoarchean rocks of the Superior Province

The oldest rocks of the Superior Province are Eo-to Paleoarchean (>3800-3200 Ma) and occur in the Hudson Bay region and Minnesota River Valley subprovince (Figs. 1 and2). The Quebec portion of the Hudson Bay region contains ~3800-3400 Ma gneissic-plutonic rocks [START_REF] Cates | Reduced, reused and recycled: Detrital zircons define a maximum age for the Eoarchean (ca. 3750-3780 Ma) Nuvvuagittuq supracrustal belt, Québec (Canada)[END_REF][START_REF] O'neil | Half a billion years of reworking of Hadean mafic crust to produce the Nuvvuagittuq Eoarchean felsic crust[END_REF][START_REF] Böhm | The Assean Lake Complex: Ancient crust at the northwestern margin of the Superior Craton, Manitoba, Canada[END_REF] that display Nd and Hf isotopic signatures indicative of derivation from primitive mantle sources. Neodymium isotope anomalies suggest localized mixing with ~4300-3800 Ma source rocks [START_REF] O'neil | Half a billion years of reworking of Hadean mafic crust to produce the Nuvvuagittuq Eoarchean felsic crust[END_REF][START_REF] Guitreau | A legacy of Hadean silicate differentiation inferred from Hf isotopes in Eoarchean rocks of the Nuvvuagittuq supracrustal belt (Québec, Canada)[END_REF][START_REF] O'neil | Building Archean cratons from Hadean mafic crust[END_REF][START_REF] Böhm | The Assean Lake Complex: Ancient crust at the northwestern margin of the Superior Craton, Manitoba, Canada[END_REF], indicating the potential for a preserved Hadean history. At the northwestern extent of the Hudson Bay region in Ontario, gneissic (paragneiss and orthogneiss) and tonalite-trondhjemite-granodiorite (TTG) intrusive rocks of the Assean Lake Complex occur (Fig. 1). The paragneiss units contain xenocrystic zircon cores with ~3850-3200 Ma U-Pb ages and the ~3200 Ma orthogneiss and TTG units display whole-rock Nd model ages of >4000 Ma, which do not clearly correlate to known Eo-to Paleoarchean domains in the Superior Province [START_REF] Böhm | The Assean Lake Complex: Ancient crust at the northwestern margin of the Superior Craton, Manitoba, Canada[END_REF][START_REF] Vezinet | Early crustal evolution of the Superior craton -A U-Pb, Hf and O isotope study of zircon from the Assean lake complex and a comparison to early crust in other cratons[END_REF]. Gneissic-plutonic rocks of the Minnesota River Valley subprovince have ~3500-3100 Ma U-Pb magmatic zircon crystallization ages (Fig. 2;[START_REF] Bickford | SHRIMP study of zircons from Early Archean rocks in the Minnesota River Valley: Implications for the tectonic history of the Superior Province[END_REF] in rocks with mantle extraction ages of ~3750-3500 Ma [START_REF] Satkoski | Geochemical and Hf-Nd isotopic constraints on the crustal evolution of Archean rocks from the Minnesota River Valley, USA[END_REF].

While Eoarchean rocks are not spatially extensive, many domains contain a record of Paleo-to Mesoarchean (~3600-2800 Ma) crustal genesis (Figs. 1 and2). These include the Arnaud River and North Caribou regions, the Winnipeg River and Marmion subprovinces of the southwestern Superior region, the Hawk domain within the Wawa subprovince, and the Opatica subprovince of the Moyen-Nord region (Fig. 1). The Arnaud River region contains inherited zircon and Nd model ages of ~2920-2800 Ma (Fig. 2; [START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF]. The North Caribou region forms the core of the northwestern Superior Province composed of Mesoarchean crustal components (Davis et al., 2005), which are characterized by 3000-2800 Ma volcanic-plutonic rocks with juvenile Nd signatures [START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF]. The Winnipeg River subprovince is cored by ~3325-2825 Ma tonalitic rocks that yield evolved Nd and Hf isotopic signatures with model ages up to ~3500 Ma (Fig. 2; [START_REF] Henry | Nd isotopic evidence for Early to Late Archean (3.4-2.7 Ga) crustal growth in the western Superior Province (Ontario, Canada)[END_REF]Davis et al., 2005;Bjorkman, 2017), potentially representing a rifted component of the North Caribou region (Davis et al., 2005). The Marmion subprovince contains ~3000-2800 Ma volcanic-plutonic rocks with juvenile, depleted mantle Hf and Nd signatures [START_REF] Tomlinson | Basement terrane correlations and crustal recycling in the western Superior Province: Nd isotopic character of granitoid and felsic volcanic rocks in the Wabigoon subprovince, N. Ontario, Canada[END_REF]Davis et al., 2005;[START_REF] Melnyk | U-Pb ages constraining structural development of an Archean terrane boundary in the Lake of the Woods area, western Superior Province, Canada[END_REF]Bjorkman, 2017). Rare Mesoarchean rocks occur as ~2820 Ma tonalitic rocks of the Opatica subprovince (Davis et al., 1994) as well as in ~2900-2800 Ma gneissic-plutonic rocks of the Hawk domain where an isolated fragment of older crust is exposed within the Wawa subprovince (Figs. 1 and 2;[START_REF] Turek | Advances in the U-Pb zircon geochronology of the Michipicoten greenstone belt, Superior Province, Ontario[END_REF][START_REF] Moser | Intracrustal extension of an Archean orogen revealed using single-grain U-Pb zircon geochronology[END_REF][START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF].

Neoarchean rocks of the Superior Province

Neoarchean volcanic-plutonic successions in the Superior Province unconformably overlie and/or are structurally interleaved with Eo-to Mesoarchean rocks [START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF]. However, many domains contain no older components and represent Neoarchean juvenile crust.

These domains now comprise large proportions of the central to southern Superior Province, including the majority of the Moyen-Nord region, and the western Wabigoon, Wawa, and Abitibi subprovinces (Fig. 1). In these domains, extensive magmatism resulted in the formation of juvenile greenstone belts and the intrusion of coeval TTG complexes. Formation of greenstone belts occurred at ~2795-2755 Ma in the Opatica subprovince (Davis et al., 1994), ~2775-2720 Ma in the western Wabigoon subprovince (Davis et al., 2005), ~2720-2700 Ma in the Eastmain subprovince [START_REF] Goutier | Géologie de la région de la passe Shimusuminu et du lac Vion (33F/11 et 33F/12)[END_REF], ~2720 Ma in the Wawa subprovince [START_REF] Corfu | Shebandowan greenstone belt, western Superior Province: U-Pb ages, tectonic implications, and correlations[END_REF] and ~2795-2695 Ma in the Abitibi subprovince [START_REF] Mortensen | U-Pb geochronology of the eastern Abitibi subprovince. Part 1: Chibougamau-Matagami-Joutel region[END_REF][START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Thurston | Depositional gaps in Abitibi greenstone belt stratigraphy: A key to exploration for syngenetic mineralization[END_REF][START_REF] Leclerc | Structural and stratigraphic controls on magmatic, volcanogenic, and shear zone-hosted mineralization in the Chapais-Chibougamau mining camp, northeastern Abitibi[END_REF]. Whole-rock and single mineral isotopic (Hf and Nd) and geochemical analyses indicate that greenstone belts were primarily derived from juvenile, depleted mantle sources that may represent intraoceanic arc to back-arc complexes [START_REF] Smith | Zircon Lu-Hf systematics and the evolution of the Archean crust in the southern Superior Province, Canada[END_REF][START_REF] Henry | Nd isotopic evidence for Early to Late Archean (3.4-2.7 Ga) crustal growth in the western Superior Province (Ontario, Canada)[END_REF][START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Polat | Nd-isotope systematics of ~2.7 Ga adakites, magnesian andesites, and arc basalts, Superior Province: Evidence for shallow crustal recycling at Archean subduction zones[END_REF]Davis et al., 2005;[START_REF] Lodge | Petrogenesis of intermediate volcanic assemblages from the Shebandowan greenstone belt, Superior Province: Evidence for subduction during the Neoarchean[END_REF]Bjorkman, 2017).

Successor basins in the Superior Province

Sedimentary successor basins are common throughout the Superior Province. These include regional (100s of km) to local (10s of km) sedimentary deposits that formed at <2750-2670 Ma (Fig. 2; [START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF]. Successor basin formation postdates igneous construction of local volcanic supracrustal units by millions of years and is temporally associated with deformation driven by amalgamation. The timing of deposition in individual successor basins has been constrained by their youngest detrital zircon populations and/or by the age of cross-cutting igneous rocks (Fig. 2), with current estimates of ~2720-2710 Ma in the English River and North Caribou region (Davis et al., 2005), ~2715-2700 Ma in the southwestern Superior region (including the western Wabigoon, Winnipeg River, and Marmion subprovinces; [START_REF] Stott | Geology and tectonostratigraphic assemblages, eastern Wabigoon subprovince, Ontario[END_REF][START_REF] Sanborn-Barrie | Sedimentary and structural evidence for 2.7 Ga continental arc-oceanic-arc collision in the Savant-Sturgeon greenstone belt, western Superior Province, Canada[END_REF], ~2715-2695 Ma in the Moyen-Nord region [START_REF] Cleven | Geodynamic significance of Neoarchean metasedimentary belts in the Superior Province: Detrital zircon U-Pb LA-ICP-MS geochronology of the Opinaca and La Grande subprovinces[END_REF], ~2700-2690 Ma in the Quetico and northern Abitibi subprovinces [START_REF] Davis | The age and provenance of metasedimentary rocks in the Quetico subprovince, Ontario, from single zircon analyses: Implications for Archean sedimentation and tectonics in the Superior Province[END_REF][START_REF] David | Datations U-Pb effectuées dans la Sous-province de l'Abitibi en 2005-2006[END_REF], and ~2690-2670 Ma in the Wawa, southern Abitibi, and Pontiac subprovinces [START_REF] Mortensen | U-Pb age constraints for the magmatic and tectonic evolution of the Pontiac subprovince, Quebec[END_REF][START_REF] Corfu | Shebandowan greenstone belt, western Superior Province: U-Pb ages, tectonic implications, and correlations[END_REF][START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF]. Successor basin deposits are progressively younger from north to south, reflecting propagation of the regional deformation front during Neoarchean amalgamation [START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF][START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF][START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF].

Geology of the Abitibi and Pontiac subprovinces

The Abitibi subprovince in the southern Superior Province (Fig. 1) is one of the largest and best-preserved greenstone belts in the world [START_REF] Monecke | Geology of the Abitibi greenstone belt[END_REF]. Supracrustal rocks include ~2795-2695 Ma submarine mafic to felsic volcanic successions (Figs. 2 and 3;[START_REF] Mortensen | U-Pb geochronology of the eastern Abitibi subprovince. Part 1: Chibougamau-Matagami-Joutel region[END_REF][START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Thurston | Depositional gaps in Abitibi greenstone belt stratigraphy: A key to exploration for syngenetic mineralization[END_REF][START_REF] Leclerc | Structural and stratigraphic controls on magmatic, volcanogenic, and shear zone-hosted mineralization in the Chapais-Chibougamau mining camp, northeastern Abitibi[END_REF][START_REF] Mcnicoll | U-Pb geochronology of the Blake River Group, Abitibi greenstone belt, Quebec, and implications for base metal exploration[END_REF][START_REF] Mathieu | Deep into the Chibougamau area, Abitibi greenstone belt: Structure of a Neoarchean crust revealed by seismic reflection profiling[END_REF] consisting of basalt-komatiite and basalt-rhyolite associations that may have formed in arcrelated settings (Dostal and Mueller, 1997;[START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Polat | Regarding the geochemical fingerprints of Archean hot subduction volcanic rocks: Evidence for accretion and crustal recycling in a mobile tectonic regime[END_REF].

Plutonic rocks occur as syn-volcanic, syn-deformational, and post-deformational intrusions [START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Monecke | Geology of the Abitibi greenstone belt[END_REF]. Syn-volcanic intrusions display compositions similar to coeval volcanic units and occur as spatially restricted ~2795-2695 Ma complexes [START_REF] Corfu | The evolution of the southern Abitibi greenstone belt in light of precise U-Pb geochronology[END_REF][START_REF] Mortensen | U-Pb geochronology of the eastern Abitibi subprovince. Part 1: Chibougamau-Matagami-Joutel region[END_REF][START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Monecke | Geology of the Abitibi greenstone belt[END_REF]. Syn-deformational intrusions are ~2690-2670 Ma and include TTG, monzonite, syenite, granite, and diorite [START_REF] Corfu | The evolution of the southern Abitibi greenstone belt in light of precise U-Pb geochronology[END_REF][START_REF] Mortensen | U-Pb geochronology of the eastern Abitibi subprovince. Part 1: Chibougamau-Matagami-Joutel region[END_REF][START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Mcnicoll | U-Pb geochronology of the Blake River Group, Abitibi greenstone belt, Quebec, and implications for base metal exploration[END_REF]. Post-deformational intrusions are ~2670-2650 Ma and are dominated by granite [START_REF] Monecke | Geology of the Abitibi greenstone belt[END_REF].

Whole-rock and single mineral Nd and Hf isotopic studies indicate that magma sources to the volcanic-plutonic rocks display juvenile (depleted) signatures and record no significant interaction with older crustal material [START_REF] Cattell | Conflicting Sm-Nd whole rock and U-Pb ages for Archean lavas from Newton Township, Abitibi belt, Ontario[END_REF][START_REF] Shirey | Mantle heterogeneity and crustal recycling in Archean granitegreenstone belts: Evidence from Nd isotopes and trace elements in the Rainy Lake area, Superior Province, Ontario, Canada[END_REF][START_REF] Corfu | Genesis of the southern Abitibi greenstone belt, Superior Province, Canada: Evidence from zircon Hf isotope analyses using a single filament technique[END_REF][START_REF] Vervoort | Nd and Pb isotope ratios of the Abitibi greenstone belt: New evidence for very early differentiation of the Earth[END_REF][START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF]. This has led to the interpretation that they formed in an oceanic basin setting prior to accretion with the Superior Province [START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Polat | Regarding the geochemical fingerprints of Archean hot subduction volcanic rocks: Evidence for accretion and crustal recycling in a mobile tectonic regime[END_REF]. However, rare ~2900-2800 Ma inherited xenocrystic zircon grains have been documented [START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF], possibly indicating that the Abitibi subprovince formed proximal to a Mesoarchean crustal fragment, perhaps represented by the Hawk domain [START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF] and/or the Opatica subprovince (Davis et al., 1994).

Two distinct successor basin successions are recognized in the southern Abitibi subprovince (Fig. 3), which formed in response to progressive deformation driven by collision of the Abitibi subprovince with domains to the north at ~2690-2670 Ma [START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF]. The Porcupine assemblage, a subaqueous, turbidite-dominated sedimentary succession, was deposited at ~2690-2685 Ma [START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF] during the initial phases of deformation, while the Timiskaming assemblage, a subaqueous to subaerial, coarse clasticdominated sedimentary succession, was deposited during later stages of deformation at ~2679-2669 Ma [START_REF] Corfu | The evolution of the southern Abitibi greenstone belt in light of precise U-Pb geochronology[END_REF][START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF]. The Porcupine assemblage disconformably overlies the ~2750-2695 Ma volcanic assemblages whereas the Timiskaming assemblage unconformably overlies all older rocks of the Abitibi subprovince [START_REF] Monecke | Geology of the Abitibi greenstone belt[END_REF].

Sedimentary rocks of the Pontiac subprovince located immediately to the south of the Abitibi subprovince (Figs. 1 and3) consist of ~2685-2682 Ma, predominately turbidite successions [START_REF] Mortensen | U-Pb age constraints for the magmatic and tectonic evolution of the Pontiac subprovince, Quebec[END_REF][START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF], displaying similar sedimentological characteristics to the Porcupine assemblage. They were intruded by post-deformational (2660-2640 Ma) granitic batholiths (Fig. 3;[START_REF] Mortensen | U-Pb age constraints for the magmatic and tectonic evolution of the Pontiac subprovince, Quebec[END_REF][START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF].

Samples from successor basins of the Abitibi and Pontiac subprovinces display broadly similar detrital zircon age patterns [START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF][START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF], defined by a majority (80-95%) of Neoarchean and subordinate amount (5-20%) of Mesoarchean grains [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. Similarities are interpreted to reflect the persistence of relatively local and shared provenance domains throughout their deposition at ~2690-2670 Ma. However, the younger Timiskaming assemblage deposits contain a higher proportion of Mesoarchean zircon grains relative to the older Porcupine and Pontiac successor basins, which likely reflects greater inputs from distal sources as regional amalgamation and hinterland emergence progressed (Frieman et al., 2017).

Methods

Zircon grains from sixteen samples, originally collected for U-Pb dating [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF] were analyzed for Lu-Hf isotopes -six samples from the Porcupine assemblage, eight from the Timiskaming assemblage and two from the Pontiac subprovince (Table 1, Fig. 3). Sample descriptions and details on the sampling methodology and zircon separation techniques are given in [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. All samples yielded heavy mineral separates from which >125 zircon grains were mounted in epoxy plugs and polished to half depth. Back-scattered electron (BSE), secondary electron (SE), and panchromatic cathodoluminescence (CL) images were collected for each mount at the U.S. Geological Survey in Lakewood, Colorado, using a JOEL 5800LV scanning electron microscope (SEM) operated at 15 kV and 5 nA. Additional BSE and SE imaging was conducted at the Department of Geology and Geological Engineering, Colorado School of Mines, using a TESCAN MIRA3 field emission-scanning electron microscope operated at 15 kV and 11 nA. The SEM images were used to select the location of analytical spots. Where possible, analytical spots were placed in zones representing magmatic growth such as simple oscillatory or sector zoning (Fig. 4).

Isotopic analyses were conducted by LA-MC-ICP-MS at the University of California Santa

Barbara, using a Nu Plasma multi-collector coupled to a Photon Machines Excite 193 nm laserablation system, following the procedures of [START_REF] Kylander-Clark | Laser-ablation split-stream ICP petrochronology[END_REF]. The U-Pb and Lu-Hf isotopes were measured during separate analytical sessions. Initially, the U-Pb laser spots (~15 µm) were placed and then the Lu-Hf spots (~40-50 µm) were overlain or placed directly adjacent within the same textural domain (Fig. 4).

The U-Pb analyses used here are a subset of those reported by [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF] on which Lu-Hf analyses were performed. The U-Pb data were processed in Iolite v2.5 [START_REF] Paton | Iolite: Freeware for the visualization and processing of mass spectrometric data[END_REF] where the time-integrated signals for each ablation period were assessed for isotopic and trace element homogeneity. Where compositional heterogeneity was observed, either the spot analysis was rejected or the signal was clipped to only include the homogenous portion of the isotopic signals. For additional details concerning the collection and post-processing of the U-Pb data the reader is referred to [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. Where U-Pb analyses were more than >5% discordant, the U-Pb and corresponding Lu-Hf data were rejected from further analysis. The accepted data are provided in Supplemental Table 1. Uncertainties are reported as 2, unless stated otherwise.

The Hf isotope data were normalized using an exponential mass bias correction and a natural 179 Hf/ 177 Hf ratio of 0.7325 [START_REF] Stevenson | Implications for the evolution of continental crust from Hf isotope systematics of Archean detrital zircons[END_REF]. Isobaric interferences of 176 Yb and 176 Lu on 176 Hf were corrected using 173 Yb/ 171 Yb and 176 Yb/ 173 Yb values of 1.123575 and 0.786847 [START_REF] Thirlwall | Multidynamic isotope ratio analysis using MC-ICP-MS and the causes of secular drift in Hf, Nd and Pb isotope ratios[END_REF], respectively, as well as a 176 Lu/ 175 Lu value of 0.02655 [START_REF] Vervoort | Isotopic composition of Yb and the determination of Lu concentrations and Lu/Hf ratios by isotope dilution using MC-ICPMS[END_REF]. Secondary reference materials used included 91500, GJ-1, Plešovice, Mud Tank, Mun-3, and Mun-4 (Wiedenbeck et al., 1995;[START_REF] Morel | Hafnium isotope characterization of the GJ-1 zircon reference material by solution and laser-ablation MC-ICPMS[END_REF][START_REF] Sláma | Plešovice zircon -A new natural reference material for U-Pb and Hf isotopic microanalysis[END_REF]Fisher et al., 2011). Each reference material yielded weighted-mean 176 Hf/ 177 Hf ratios within 1-3% of the accepted value indicating that isobaric interferences were well-corrected. The masscorrected 176 Lu/ 177 Hf isotopic ratios were used to calculate the initial 176 Hf/ 177 Hf ratios and ɛHf values at the time of crystallization, based on the U-Pb age (Supplemental Table 1). The reported uncertainty on the initial 176 Hf/ 177 Hf ratios and ɛHf values includes propagation of the 2σ uncertainty on the measured 176 Lu/ 177 Hf ratios and the 207 Pb/ 206 Pb dates calculated in quadrature. The 176 Lu decay constant of 1.867 ± 8 x 10 -11 [START_REF] Söderlund | The 176 Lu decay constant determined by Lu-Hf and U-Pb isotope systematics of Precambrian mafic intrusions[END_REF] and CHUR values of 176 Lu/ 177 Hf = 0.0338 and 176 Hf/ 177 Hf = 0.282793 were used [START_REF] Iizuka | Meteorite zircon constraints on the bulk Lu-Hf isotope composition and early differentiation of the Earth[END_REF]. The resultant initial 176 Hf/ 177 Hf ratios and ɛHf values are plotted against the isotope evolution curves for the DM and CHUR. The depleted mantle curve was calculated based on the modern MORB-DM values of ɛHf = +17, 176 Lu/ 177 Hf = 0.0384, and 176 Hf/ 177 Hf = 0.283250 [START_REF] Griffin | Zircon chemistry and magma mixing, SE China: In-situ analysis of Hf isotopes, Tonglu and Pingtan igneous complexes[END_REF], using the aforementioned 176 Lu decay constant. To visualize the high density of data, the ɛHf -207 Pb/ 206 Pb age results are also presented as a bivariate histogram plot, which was constructed using standard Matlab routines with 10 Ma and 0.5 ɛHf unit bin spacing. The statistical distribution of the results was assessed using HafniumPlotter v1.7 [START_REF] Sundell | Provenance and recycling of detrital zircons from Cenozoic Altiplano strata and the crustal evolution of western South America from combined U-Pb and Lu-Hf isotopic analysis[END_REF]. In this application, each data point is converted to a 3D Gaussian and plotted on a 512 by 512 cell grid using the aforementioned kernel density bandwidth to produce a bivariate data density map. This data density map was then contoured to display the ≥95% and ≥68% data density intervals of the results.

U-Pb and Lu-Hf isotopic results

The U-Pb ages discussed here are from only those zircon grains analyzed by Frieman et al. (2017) for which paired Lu-Hf spot analyses were also obtained. These results consist of 1790 U-Pb determinations that met the filtering criterion given above. Detrital zircon data from the Abitibi and Pontiac subprovince samples are grouped together since they are interpreted to have a shared provenance [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF] and, thus, can collectively be used to constrain crustal growth processes that occurred in the inferred source domains. A frequency histogram, a normalized probability density curve, and a cumulative probability density curve for these data are displayed in Figure 5A. The U-Pb age data are ~12% Mesoarchean and ~88% Neoarchean, displaying a prominent peak at ~2715 Ma (Fig. 5A).

The initial 176 Hf/ 177 Hf ratios for all analyses are between 0.280667 and 0.281464 with an average uncertainty of ± 0.000093 (Supplemental Table 1). They correspond to ɛHf values between -6.5 to +17.2 with a mean of +5.3, although the majority of the data (n=1641) fall between +2 and +10 ɛHf units (Fig. 6). The 2σ uncertainty on the ɛHf data, including covariance on all parameters, ranges from 1.5 to 9.3 ɛHf units with a mean uncertainty of 3.3 epsilon units.

To facilitate discussion, analyses are subdivided into six groups (Fig. 6). Group 1 comprises the largest proportion of results (n=1693; 95%) and is defined by the dominant statistical population from the Gaussian, bivariate kernel density distribution of the results (Fig. 6B). This group forms a large cluster of data that plots between 2850 Ma and 2670 Ma with ɛHf values of +0.5 to +9.5. Group 1a comprises a subgroup that contains 68% (n=1211) of the results, defining a peak cluster that plots between 2750 Ma and 2690 Ma with ɛHf values of +2.5 to +8.

The remaining 5% of the results were split into five distinct groups based on similar U-Pb age and ɛHf distributions (i.e., groups 2-6; Fig. 6B). Group 2 is defined by zircon grains with ɛHf values similar to group 1 (ɛHf of +2 to +8), but lie outside the 95% confidence interval and spread to older ages up to ~3000 Ma. Group 3 is defined by data that display lower ɛHf values that plot below the 3100 Ma crustal evolution line and display ages of ~2950-2670 Ma. These have been subdivided into two groups. Group 3a represents a younger cluster that yields ages of ~2800-2670 Ma (n=16). Group 3b (n=18) represents an older population in the 2950-2800 Ma age range. Group 4 (n=6) is defined by analyses that plot below the DM curve (ɛHf values of +4 to -1) and display U-Pb ages of ~3250-3000 Ma. Groups 5 and 6 are defined by clusters of data that largely yield ɛHf values of > +9 (Fig. 6), with group 5 (n=30) composed of ~2950-2670 Ma zircon grains and group 6 (n=9) of ~3150-2950 Ma zircon grains.

Discussion

Lu-Hf data trends and regional correlations

Newly acquired Lu-Hf isotopic analyses are coupled with previously published U-Pb isotopic analyses of detrital zircon grains from successor basins of the Abitibi and Pontiac subprovinces. This data set represents the largest and most comprehensive multi-isotope detrital zircon data set compiled to date for rocks within the southern Superior Province. It provides constraints on the isotopic character of source rocks to successor basin sedimentary deposits.

The U-Pb age patterns of successor basin detrital zircon grains from the Abitibi and Pontiac subprovinces indicate that these rocks were derived from a mixture of both local and distal sources (Fig. 5B;[START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF][START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. In part, this interpretation is based on the presence of Mesoarchean zircon grains in the successor basin sedimentary rocks and the absence of volcanic-plutonic rocks of this age in the Abitibi and Pontiac subprovinces (Fig. 5).

Zircon grains with U-Pb ages that are ≥2800 Ma account for ~12% of the total data set (n=215; Fig. 5A), requiring a substantial component of mixing between local, <2800 Ma and distal, >2800 Ma sources to produce the observed age spectra (Fig. 5B). Statistical comparisons with published zircon age data from the southern Superior Province suggest that the occurrence of 'exotic' Mesoarchean zircon grains are best explained by sources from areas juxtaposed during amalgamation at ~2690-2670 Ma, such as the Winnipeg River, Marmion, and Opatica subprovinces (Fig. 5B; [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. The absence of any Eo-to Paleoarchean components in the Abitibi successor basin sedimentary rocks implies that sources from terranes of the northern Superior Province were unlikely [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF] or contributed negligible components. The new Lu-Hf data paired with previously published U-Pb data provide a means to assess the validity of this interpretation.

Of the Lu-Hf results obtained in this study, group 1 (~2850-2670 Ma) represents the majority of data (95%) and is likely to reflect a mixture of local Abitibi, and distal non-Abitibi subprovince sources (Fig. 5;[START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. These results cluster near DM-like compositions with a subordinate spread towards more distributed ɛHf values between +10 and +0.5 (Fig. 6). Group 1a zircon grains are 2750-2680 Ma and have ɛHf values between +8 and +2.5 (Fig. 6). Volcanic-plutonic rocks of the Abitibi subprovince are ~2795-2695 Ma in age (Fig. 5B) with the oldest, ~2795-2760 Ma units being restricted to the northern Abitibi subprovince [START_REF] Vervoort | Nd and Pb isotope ratios of the Abitibi greenstone belt: New evidence for very early differentiation of the Earth[END_REF][START_REF] David | Datations U-Pb effectuées dans la Sous-province de l'Abitibi en 2005-2006[END_REF][START_REF] Mathieu | Deep into the Chibougamau area, Abitibi greenstone belt: Structure of a Neoarchean crust revealed by seismic reflection profiling[END_REF]. Previously published zircon data for Abitibi subprovince igneous rocks yielded ɛHf values of -4 to +11, with the majority of results clustering between +2 and +7 (Figs. 7A and8; [START_REF] Corfu | Genesis of the southern Abitibi greenstone belt, Superior Province, Canada: Evidence from zircon Hf isotope analyses using a single filament technique[END_REF][START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF], consistent with the ɛHf-age distributions observed in group 1a (Figs. 6B and8). The whole-rock Nd data primarily display ɛNd values of 0 to +5 (Fig. 7C), similar to the dominant population observed in the zircon Hf data (Figs. 6 and 7A;[START_REF] Cattell | Conflicting Sm-Nd whole rock and U-Pb ages for Archean lavas from Newton Township, Abitibi belt, Ontario[END_REF][START_REF] Dupré | [END_REF][START_REF] Shirey | Mantle heterogeneity and crustal recycling in Archean granitegreenstone belts: Evidence from Nd isotopes and trace elements in the Rainy Lake area, Superior Province, Ontario, Canada[END_REF][START_REF] Walker | Comparative Re-Os, Sm-Nd and Rb-Sr isotope and trace element systematics for Archean komatiite flows from Munro Township, Abitibi belt, Ontario[END_REF][START_REF] Vervoort | Nd and Pb isotope ratios of the Abitibi greenstone belt: New evidence for very early differentiation of the Earth[END_REF][START_REF] Vervoort | Evolution of the depleted mantle: Hf isotopic evidence from juvenile rocks through time[END_REF]. Thus, the dominant proportion of the results (group 1a; Fig. 6) are interpreted to reflect local derivation from the Neoarchean igneous source rocks that make up the Abitibi subprovince, similar to previous interpretations [START_REF] Davis | U-Pb geochronology of Archean metasedimentary rocks in the Pontiac and Abitibi subprovinces, Quebec, constraints on timing, provenance and regional tectonics[END_REF][START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. However, Neoarchean igneous rocks with comparable depleted Hf and Nd isotopic compositions are also abundant in the Wawa [START_REF] Smith | Zircon Lu-Hf systematics and the evolution of the Archean crust in the southern Superior Province, Canada[END_REF][START_REF] Henry | Nd isotopic evidence for Early to Late Archean (3.4-2.7 Ga) crustal growth in the western Superior Province (Ontario, Canada)[END_REF][START_REF] Polat | Nd-isotope systematics of ~2.7 Ga adakites, magnesian andesites, and arc basalts, Superior Province: Evidence for shallow crustal recycling at Archean subduction zones[END_REF], western Wabigoon [START_REF] Henry | Nd isotopic evidence for Early to Late Archean (3.4-2.7 Ga) crustal growth in the western Superior Province (Ontario, Canada)[END_REF]Davis et al., 2005;Bjorkman, 2017), and Marmion [START_REF] Tomlinson | Basement terrane correlations and crustal recycling in the western Superior Province: Nd isotopic character of granitoid and felsic volcanic rocks in the Wabigoon subprovince, N. Ontario, Canada[END_REF]Davis et al., 2005; Bjorkman, 2017) subprovinces (Figs. 7 and8). Consequently, some of the detrital zircon grains in group 1a may have also been derived from adjacent domains (the Wawa subprovince) or those juxtaposed during regional amalgamation (the western Wabigoon, Winnipeg River, and Marmion subprovinces), as has been previously interpreted from the U-Pb age patterns [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF].

Since no rocks older than ~2800 Ma occur in the Abitibi subprovince (Fig. 5B; Monecke et al., 2017) the ~3000-2800 Ma zircon grains (Fig. 6) were likely sourced from juxtaposed domains that also contain a history of Mesoarchean crustal genesis. We suggest that the Marmion subprovince is the most probable source for these grains, because volcanic-plutonic rocks of the Marmion subprovince contain evidence for partial derivation from a DM reservoir at ~3000-2800 Ma (Figs. 7B, 7D, and 8; [START_REF] Tomlinson | Basement terrane correlations and crustal recycling in the western Superior Province: Nd isotopic character of granitoid and felsic volcanic rocks in the Wabigoon subprovince, N. Ontario, Canada[END_REF], Davis et al., 2005;[START_REF] Melnyk | U-Pb ages constraining structural development of an Archean terrane boundary in the Lake of the Woods area, western Superior Province, Canada[END_REF]Bjorkman, 2017), providing a potential source that is consistent with the results observed in group 2 (Fig. 6).

Alternatively, the Hawk domain (Figs. 1 and2) may have constituted a proximal source of detritus.

The extent of this domain is poorly constrained, but is interpreted to extend from the western portion of the Abitibi subprovince [START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF] through the Paleoproterozoic Kapuskasing uplift [START_REF] Moser | Intracrustal extension of an Archean orogen revealed using single-grain U-Pb zircon geochronology[END_REF] to present-day exposures of ~3000-2900 Ma gneissicplutonic rocks in the eastern part of the Wawa subprovince [START_REF] Turek | Advances in the U-Pb zircon geochronology of the Michipicoten greenstone belt, Superior Province, Ontario[END_REF]. Inherited zircon grains that have ages of ~2925 Ma and ~2860-2850 Ma have been reported from ~2740-2700 Ma volcanic-plutonic rocks of the Abitibi subprovince [START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF] and may have been derived from the Hawk domain or equivalent lower crustal components in the southern Superior Province. However, it is unlikely that zircon grains derived from the Hawk domain significantly contributed to our samples, since these rocks may have been exhumed relatively late in the amalgamation history at ~2615 Ma [START_REF] Turek | Advances in the U-Pb zircon geochronology of the Michipicoten greenstone belt, Superior Province, Ontario[END_REF] and, thus, were not extensively exposed at the time of successor basin formation [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF].

The more evolved (low positive to negative) ɛHf values of groups 3 and 4 (Fig. 6) may reflect interactions with Mesoarchean and older crust in source domains of the successor basin sedimentary rocks as they plot along the 3500-3100 Ma ɛHf evolution lines for Superior Province crust ( 176 Lu/ 177 Hf = 0.015; [START_REF] Stevenson | Implications for the evolution of continental crust from Hf isotope systematics of Archean detrital zircons[END_REF]. This suggests that zircon grains of groups 3 and 4 may have crystallized from magmas either derived directly from melting of older sources or from primitive mantle melts that partially mixed with these magmas (Fig. 8). These associations suggest that rocks from which these zircon grains were derived may contain a late Paleo-to Mesoarchean crustal component and/or reflect a component of older (>3000 Ma) CHUR-derived mantle melts (Fig. 8). A potential source for detrital zircon grains with this signature is from the Winnipeg River subprovince, which contains an older (~3500-3000 Ma), evolved basement component (Fig. 7B and D;Davis et al., 2005;Bjorkman, 2017). Therefore, it is inferred that groups 3 and 4 (Fig. 6) represent sources from the southwest Superior Province such as the Winnipeg River and Marmion subprovinces (Fig. 8).

Detrital zircon grains with ɛHf values of ≤0 and U-Pb ages of ~3200-2900 Ma and ~2700 Ma have been observed in sedimentary rocks of the intervening Quetico subprovince (Fig. 7B; Davis et al., 2005) and may have constituted a source for zircon grains in groups 3 and 4 of the samples investigated in this study (Fig. 6). The Marmion and Winnipeg River subprovinces likely were the primary sources for detritus in the Quetico subprovince during deposition at ~2700-2690 Ma [START_REF] Fralick | Neoarchean trans-subprovince sediment transports in the southwestern Superior Province: Sedimentological, geochemical, and geochronological evidence[END_REF]. However, due to its impingement between the Wawa and Marmion/western Wabigoon subprovinces, sedimentation in the Quetico subprovince ceased at ~2690 Ma as it began to experience deformation, uplift, and erosion [START_REF] Corfu | Shebandowan greenstone belt, western Superior Province: U-Pb ages, tectonic implications, and correlations[END_REF][START_REF] Sanborn-Barrie | Sedimentary and structural evidence for 2.7 Ga continental arc-oceanic-arc collision in the Savant-Sturgeon greenstone belt, western Superior Province, Canada[END_REF]. Thus, starting at ~2690 Ma, following initiation of deposition in the successor basins of the Abitibi and Pontiac subprovinces, detrital zircon grains with Mesoto Neoarchean ages and evolved isotopic signatures were more likely derived directly from erosion of the Winnipeg River and Marmion subprovinces, or indirectly from other exotic domains to the north (e.g., the North Caribou region; Fig. 1) through recycling of the Quetico subprovince sedimentary rocks [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF].

While statistically minor (<2%), the > +10 ɛHf values documented for group 5 (Fig. 6) are enigmatic as anomalously depleted signatures are rare in Meso-to Neoarchean rocks worldwide [START_REF] Guitreau | Hafnium isotope evidence from Archean granitic rocks for deep-mantle origin of continental crust[END_REF]. However, elevated ɛHf signatures represent a subordinate proportion of Hf isotope results from the Yilgarn craton of western Australia [START_REF] Mole | Time-space evolution of an Archean craton: A Hfisotope window into continent formation[END_REF] and have been observed in the Superior Province. For example, ɛHf values as high as +8 to +12 have been reported from whole-rock and zircon samples from the Abitibi and Wawa subprovinces (Figs. 7A and 8;[START_REF] Smith | Zircon Lu-Hf systematics and the evolution of the Archean crust in the southern Superior Province, Canada[END_REF][START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF]. It has been proposed that these ɛHf values reflect derivation from melt sources in the upper mantle to lower crust that experienced prior melt histories and therefore have highly depleted compositions [START_REF] Smith | Zircon Lu-Hf systematics and the evolution of the Archean crust in the southern Superior Province, Canada[END_REF]. In this interpretation, melts sourced from garnet-rich residues, which have elevated Lu-Hf ratios due to preferential partitioning of Lu into garnet, may inherit anomalously high ɛHf [START_REF] Zheng | Metamorphic effect on zircon Lu-Hf and U-Pb isotope systems in ultrahigh-pressure eclogite-facies metagranite and metabasite[END_REF][START_REF] Hoffmann | Highly depleted Hadean mantle reservoirs in the sources of early Archean arc-like rocks, Isua supracrustal belt, southern West Greenland[END_REF]. Therefore, we interpret the ɛHf values > +10 to reflect derivation from volumetrically minor crustal or mantle regions that were locally supra-depleted as a result of multistage melt histories (Fig. 8).

While groups 1-5 can be interpreted within the framework of the published isotopic data and geological history of the southern Superior Province (Fig. 7), data from group 6 are not consistent with the published data as they display anomalously depleted (> +10 ɛHf) isotopic signatures in the ~3150-2950 Ma age range (Fig. 6). It is possible that they may correlate with undocumented lithologies, reflect multi-stage melt processes, and/or represent artifacts of data reduction. An assessment of U-Th-Pb data following the method of [START_REF] Guitreau | Record of low-temperature aqueous alteration of Martian zircon during the late Amazonian[END_REF] was carried out to compare measured 232 Th/ 238 U ratios with time-integrated 232 Th/ 238 U ratios calculated using 208 Pb/ 206 Pb ratios and 207 Pb/ 206 Pb ages (Fig. 9). While rare in other groups (Fig. 9A-B), analyses in group 6 display calculated 232 Th/ 238 U ratios that are high relative to measured ratios, suggesting that these results are likely affected by common Pb contamination (Fig. 9C) and the measured U-Pb ages for these grains are likely overestimated. 5.2 Significance of Lu-Hf results to the record of crust-mantle reservoirs in the southern Superior Province Our data set is dominated by late Meso-to Neoarchean zircon grains with ɛHf signatures that are moderately to strongly depleted (ɛHf of +4 to +8), displaying values that plot near a predicted MORB-DM projection (Fig. 6). As discussed above and based on evaluation of the U-Pb ages [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF], a significant proportion of these zircon grains were likely derived from proximal sources within the Abitibi subprovince. Abundant geochronology in the Abitibi subprovince indicates that it is composed solely of Neoarchean (~2795-2670 Ma) rocks (Fig. 5B; [START_REF] Monecke | Geology of the Abitibi greenstone belt[END_REF], and previously reported Hf and Nd isotopic results indicate a primarily juvenile, isotopically depleted source for these rocks (Fig. 7A and C;[START_REF] Cattell | Conflicting Sm-Nd whole rock and U-Pb ages for Archean lavas from Newton Township, Abitibi belt, Ontario[END_REF][START_REF] Dupré | [END_REF][START_REF] Shirey | Mantle heterogeneity and crustal recycling in Archean granitegreenstone belts: Evidence from Nd isotopes and trace elements in the Rainy Lake area, Superior Province, Ontario, Canada[END_REF][START_REF] Walker | Comparative Re-Os, Sm-Nd and Rb-Sr isotope and trace element systematics for Archean komatiite flows from Munro Township, Abitibi belt, Ontario[END_REF][START_REF] Corfu | Genesis of the southern Abitibi greenstone belt, Superior Province, Canada: Evidence from zircon Hf isotope analyses using a single filament technique[END_REF][START_REF] Vervoort | Nd and Pb isotope ratios of the Abitibi greenstone belt: New evidence for very early differentiation of the Earth[END_REF][START_REF] Vervoort | Evolution of the depleted mantle: Hf isotopic evidence from juvenile rocks through time[END_REF]. However, minimal contamination from older, 2900-2800 Ma crust has been inferred based on lower observed ɛHf values [START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF]. Thus, the existing evidence is consistent with the interpretation that igneous rocks of the Abitibi subprovince were primarily derived from a moderately to strongly depleted mantle reservoir with typical ɛHf values of +4 to +8.

The presence of Mesoarchean ages in the detrital zircon populations documented here (Fig. 5A) cannot be explained by local provenance. Instead, this requires derivation from exotic domains of the southern Superior Province that were juxtaposed with the Abitibi subprovince during regional amalgamation (Figs. 5B and 8;[START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]; see section 5.1). Potential source domains include the western Wabigoon, Winnipeg River, and Marmion subprovinces.

These domains each contain abundant Neoarchean rocks that yield zircon Hf and whole-rock Nd isotopic compositions indicative of crustal generation from a DM reservoir (ɛHf of +3 to +6 and ɛNd values of +2 to +4;Figs. 7B, 7D, and 8;[START_REF] Tomlinson | Basement terrane correlations and crustal recycling in the western Superior Province: Nd isotopic character of granitoid and felsic volcanic rocks in the Wabigoon subprovince, N. Ontario, Canada[END_REF]Davis et al., 2005;Bjorkman, 2017). Therefore, they are also interpreted to have contributed zircon to group 1a (Figs. 6 and8).

The consistently depleted character of isotopic signatures from Neoarchean volcanic-plutonic rocks has been noted by previous authors [START_REF] Corfu | Genesis of the southern Abitibi greenstone belt, Superior Province, Canada: Evidence from zircon Hf isotope analyses using a single filament technique[END_REF]Davis et al., 2005) and is well-represented in the statistically dominant populations in the data from this (Fig. 6) and previous studies, regardless of location within the southern Superior Province (Fig. 8). Thus, it is possible that juvenile crust formed in disparate domains throughout the southern Superior Province was largely derived from similar, geochemically distinct DM reservoirs that may have been local or regional in extent.

In Proterozoic and younger settings, it is well established that the evolution of crust and mantle reservoirs is predominately moderated by plate tectonic processes where geochemically differentiated crust and depleted mantle are complementary [START_REF] Hofmann | Chemical differentiation of the Earth: The relationship between mantle, continental crust, and oceanic crust[END_REF]. While the operation of plate tectonic processes in the Archean is uncertain [START_REF] Smithies | It started with a plumeearly Archaean basaltic proto-continental crust[END_REF][START_REF] Piper | A planetary perspective on Earth evolution: Lid tectonics before plate tectonics[END_REF][START_REF] Bédard | Neoarchean disaggregation and reassembly of the Superior craton[END_REF][START_REF] Bédard | Stagnant lids and mantle overturns: Implications for Archaean tectonics, magmagenesis, crustal growth, mantle evolution, and the start of plate tectonics[END_REF][START_REF] Petersson | Formation of early Archean granite-greenstone terranes from a globally chondritic mantle: Insights from igneous rocks of the Pilbara Craton, Western Australia[END_REF], it has been proposed that subduction may have been transient [START_REF] Moyen | Short-term episodicity of Archaean plate tectonics[END_REF], producing isolated mantle domains with DM-like signatures. Alternatively, Archean geodynamic processes may have included more sustained plate tectonics with long-lived subduction [START_REF] Shirey | A review of the isotopic and trace element evidence for mantle and crustal processes in the Hadean and Archean: Implications for the onset of plate tectonic subduction[END_REF] that produced a regional to globally extensive depleted mantle reservoir. In the absence of a plate tectonic model, it has been proposed that whole mantle-scale overturn/upwelling events [START_REF] Stein | Mantle plumes and episodic crustal growth[END_REF][START_REF] Bédard | Neoarchean disaggregation and reassembly of the Superior craton[END_REF][START_REF] Bédard | Stagnant lids and mantle overturns: Implications for Archaean tectonics, magmagenesis, crustal growth, mantle evolution, and the start of plate tectonics[END_REF] with intervening periods of stagnant-lid behavior [START_REF] Piper | A planetary perspective on Earth evolution: Lid tectonics before plate tectonics[END_REF][START_REF] Bédard | Stagnant lids and mantle overturns: Implications for Archaean tectonics, magmagenesis, crustal growth, mantle evolution, and the start of plate tectonics[END_REF], or the upwelling of smaller-scale plumes similar to modern ocean island basalt settings [START_REF] Mueller | Trace element and Lu-Hf systematics in Hadean-Archean detrital zircons: Implications for crustal evolution[END_REF][START_REF] Van Kranendonk | Long-lived, autochthonous development of the Archean Murchison Domain, and implications for Yilgarn Craton tectonics[END_REF][START_REF] Petersson | Formation of early Archean granite-greenstone terranes from a globally chondritic mantle: Insights from igneous rocks of the Pilbara Craton, Western Australia[END_REF], were largely responsible for crustal growth and the resultant geochemical record in crust and mantle reservoirs.

Based on differing processes of crust-mantle growth, predictions can be made about the resultant geochemical signatures, providing a framework to evaluate the operation of the various geodynamic models. Early in Earth's history, owing to periods of inefficient to restricted mantle convection and the presence of stagnant crustal lids, the mantle may have developed periodic instabilities and undergone whole mantle-scale overturn/upwelling events [START_REF] Piper | A planetary perspective on Earth evolution: Lid tectonics before plate tectonics[END_REF][START_REF] Bédard | Neoarchean disaggregation and reassembly of the Superior craton[END_REF]. The recurrence of these events has been invoked to explain the global record of episodic crustal growth in the Hadean to early Archean [START_REF] Griffin | The world turns over: Hadean Archean crust mantle evolution[END_REF][START_REF] Bédard | Stagnant lids and mantle overturns: Implications for Archaean tectonics, magmagenesis, crustal growth, mantle evolution, and the start of plate tectonics[END_REF] and has been proposed as a mechanism to explain widespread Neoarchean (~2800-2700 Ma) crustal genesis in the Superior Province [START_REF] Bédard | Neoarchean disaggregation and reassembly of the Superior craton[END_REF]. In this model, magmas are formed above the upwelling zone through high degrees of decompression melting. Furthermore, preexisting crustal domains above the upwelling zone would be strongly reworked, undergoing magmatic underplating, crustal delamination, and/or intra-continental rifting. Therefore, isotopic signatures of any new crust formed in these domains would either record the primitive signature of the upwelling mantle or display evolved, negative ɛHf signatures of the reworked crustal material. This type of Hf isotope signature is well-documented in magmatic rocks of the Paleoproterozoic Bushveld large igneous province that has been interpreted to have formed during a ~2060 Ma superplume event [START_REF] Rajesh | Petrographic, geochemical and SHRIMP U-Pb titanite age characterization of the Thabazimbi mafic sills: Extended time frame and a unifying petrogenetic model for the Bushveld large igneous province[END_REF][START_REF] Zirakparvar | Lu-Hf isotopic evidence of a deep mantle plume source for the ~2.06 Ga Bushveld Large Igneous Province[END_REF]. These rocks display ɛHf values that range from -3 to -21 and are interpreted to reflect the mixing of deeply sourced primitive mantle inputs with pre-existing continental crust and/or sublithospheric mantle [START_REF] Zirakparvar | Lu-Hf isotopic evidence of a deep mantle plume source for the ~2.06 Ga Bushveld Large Igneous Province[END_REF], consistent with the framework described above. Consequently, the long-term effect of a superplume or mantle overturn event would be to produce crust and mantle domains that display a predominately primitive (CHUR-like) signature or more evolved (strongly negative) εHf signatures due to reworking of this material. This is due to the fact that upwelling will transport large volumes of primitive lower mantle material to the upper mantle, either homogenizing the upper mantle to a CHUR-like lower mantle, or strongly shifting the bulk upper mantle towards this primitive composition. As a result, ongoing crustal growth would display a shift toward predominately primitive Hf compositions.

The detrital zircon isotope results indicate that juvenile, ~3000-2700 Ma crust primarily records εHf values of +4 to +8 (Fig. 6) and similarly depleted signatures are observed throughout the southern Superior Province (e.g., Fig. 8;[START_REF] Corfu | Genesis of the southern Abitibi greenstone belt, Superior Province, Canada: Evidence from zircon Hf isotope analyses using a single filament technique[END_REF][START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF][START_REF] Tomlinson | Basement terrane correlations and crustal recycling in the western Superior Province: Nd isotopic character of granitoid and felsic volcanic rocks in the Wabigoon subprovince, N. Ontario, Canada[END_REF]Davis et al., 2005;Bjorkman, 2017), indicating that crustal differentiation occurred by derivation from a DM reservoir. If late Meso-to Neoarchean crust of the southern Superior Province was primarily derived from a mantle overturn/upwelling system, a larger proportion of zircon with CHUR-like or negative εHf values would be expected. However, this is not observed (Fig. 8). It is also possible that smaller-scale mantle plumes similar to modern ocean island basalt settings contributed to crustal growth processes in the Archean [START_REF] Smithies | It started with a plumeearly Archaean basaltic proto-continental crust[END_REF][START_REF] Mueller | Trace element and Lu-Hf systematics in Hadean-Archean detrital zircons: Implications for crustal evolution[END_REF][START_REF] Van Kranendonk | Long-lived, autochthonous development of the Archean Murchison Domain, and implications for Yilgarn Craton tectonics[END_REF]. However, similar to the overturn/upwelling model, primary melts derived from a plume source are predicted to display a CHUR-like primitive mantle signature, and melts influenced by any secondary mixing or magma differentiation processes would display an evolved (negative) isotopic signature. This type of εHf signature is observed in a statistically less significant proportion of the detrital zircon data set (group 3; Figs. 6 and8). Thus, if present, plume-derived melts were minor in volume compared with magmas derived from the depleted mantle. This suggests that the negative ɛHf signatures are a result of secondary processes such as mixing of juvenile magmas with those derived from older crust and/or crustal reworking/amalgamations (Fig. 8). The detrital zircon data suggest that protracted to episodic growth from a well-established, regional DM reservoir occurred over time-frames spanning 100s of millions of years in the late Mesoarchean to Neoarchean (Fig. 8). Therefore, it is difficult to reconcile the observed data from the southern Superior Province with sustained to intermittent periods of mantle overturn or plume activity that would have resulted in crustal differentiation from a predominately primitive mantle reservoir with a CHUR-like composition. As a result, it is likely that an alternative geodynamic mechanism played a significant role in late Archean crustal growth in the southern Superior Province, which is further discussed below.

It is possible that modern-style plate tectonic processes were in operation during Archean crustal construction and amalgamation of the southern Superior Province (Dostal and Mueller, 1997;[START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF]Polat andKerrich, 2002, 2006;[START_REF] Benn | The late Archean Abitibi-Opatica terrane, Superior Province: A modified oceanic plateau[END_REF]Polat, 2009;[START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF][START_REF] Lodge | Petrogenesis of intermediate volcanic assemblages from the Shebandowan greenstone belt, Superior Province: Evidence for subduction during the Neoarchean[END_REF][START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. In Proterozoic and younger settings, juvenile arc terranes commonly display depleted isotopic signatures with temporal shifts towards more evolved (CHUR-like to negative) ɛHf values due to magmatism during later internal reworking, perhaps driven by collisional events [START_REF] Guitreau | Hafnium isotope evidence for early-Proterozoic volcanic arc reworking in the Skellefte district (northern Sweden) and implications for the Svecofennian orogen[END_REF][START_REF] Gardiner | The juvenile hafnium isotope signal as a record of supercontinent cycles[END_REF]. In this model, the predominately depleted Hf signatures of detrital zircon in this study (group 1; Fig. 6) represent magmatism in juvenile arc to back-arc complexes that formed by partial melting at subduction zones from a regional or, perhaps, globally extensive DM reservoir. While it is possible that long-lived subduction was responsible for the development and geochemical maintenance of the observed depleted upper mantle reservoir [START_REF] Shirey | A review of the isotopic and trace element evidence for mantle and crustal processes in the Hadean and Archean: Implications for the onset of plate tectonic subduction[END_REF], it is also possible that intermittent subduction [START_REF] Silver | Intermittent plate tectonics?[END_REF] contributed to its formation and secular evolution.

Furthermore, in the subduction model, the subordinate non-DM-like populations, including those that display less-depleted to negative values (groups 3 and 4; Fig. 6) are interpreted to reflect magmatic reworking and/or Neoarchean or earlier arc accretion processes (Fig. 8). Regardless, the less-depleted to negative isotopic data represent a small proportion of the overall results (<3%; Fig. 8; Supplemental Table 1), indicating that reworking and/or mixing with older crustal reservoirs within the juvenile terranes was minimal, possibly due to the short-lived nature of the arcs and/or their strongly depleted character. This type of signature dominates the juvenile, Neoarchean domains of the southern Superior Province such as the Abitibi, Wawa, and western Wabigoon subprovinces, where amalgamations of arc to back-arc complexes is inferred to have occurred shortly after their initial formation (Dostal and Mueller, 1997;[START_REF] Ayer | Evolution of the southern Abitibi greenstone belt based on U-Pb geochronology: Autochthonous volcanic construction followed by plutonism, regional deformation and sedimentation[END_REF]Polat andKerrich, 2002, 2006;[START_REF] Benn | The late Archean Abitibi-Opatica terrane, Superior Province: A modified oceanic plateau[END_REF]Polat, 2009;[START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF][START_REF] Lodge | Petrogenesis of intermediate volcanic assemblages from the Shebandowan greenstone belt, Superior Province: Evidence for subduction during the Neoarchean[END_REF][START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. In addition to contributions from older crustal material, these amalgamation events have been invoked to explain evolved compositions observed in their Hf isotope record (Davis et al., 2005;[START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF]Bjorkman, 2017). It is possible that the CHUR-like to negative results observed in >3000 Ma zircon (Fig. 8) reflect non-plate tectonic processes and that these processes may have contributed to the formation of the observed late Mesoarchean to Neoarchean DM reservoir. However, the paucity of Hf data from early to middle Mesoarchean detrital and igneous zircon makes inferences about the earlier evolution of the crust and mantle associated with the southern Superior Province difficult.

The data presented here record no evidence for a temporal progression from CHUR towards DM compositions in the upper mantle during late Meso-to Neoarchean volcano-plutonic construction in the southern Superior Province, and no coeval complementary enriched reservoir in the crustal record is observed (Figs. 6 and7). Thus, it is unlikely that the depleted signature was locally restricted. While depleted Hf isotope signatures dominate Neoarchean signatures (Figs. 6,7,and 8), the trends become less clear in the Mesoarchean. The detrital zircon data contain a large population of grains with depleted Hf isotope signatures in the ~3000-2800 Ma age range (group 2; Fig. 6). Corresponding isotopic signatures in zircon of this age range are defined by more limited clusters of previously reported zircon Hf and whole-rock Nd data (Figs. 7 and8). For example, for the southwestern Superior Province, data cluster along ɛHf values of +3 to +5 in the 3000-2800 Ma age range (Fig. 8). In part, these results correspond to those of slivers of supracrustal rocks in the Marmion subprovince that comprise the Lumby Lake greenstone belt [START_REF] Tomlinson | Basement terrane correlations and crustal recycling in the western Superior Province: Nd isotopic character of granitoid and felsic volcanic rocks in the Wabigoon subprovince, N. Ontario, Canada[END_REF]Bjorkman, 2017). While these contain an earlier, Mesoarchean (3000-2800 Ma) record of juvenile crustal growth from a DM-like reservoir [START_REF] Henry | Nd isotopic evidence for Early to Late Archean (3.4-2.7 Ga) crustal growth in the western Superior Province (Ontario, Canada)[END_REF][START_REF] Tomlinson | Basement terrane correlations and crustal recycling in the western Superior Province: Nd isotopic character of granitoid and felsic volcanic rocks in the Wabigoon subprovince, N. Ontario, Canada[END_REF]Davis et al., 2005), they also contain more evolved isotopic signatures due to the mixing and amalgamation with older, Paleoarchean crust of the Winnipeg River subprovince (Fig. 8; Davis et al., 2005;Bjorkman, 2017). Due to earlier amalgamation events and/or localized mixing with older crust, this depleted mantle signature is less well defined in the previously published data (Fig. 7) than it is in the late Mesoarchean (~2950-2800 Ma) detrital zircon data (Fig. 6), perhaps, suggesting that a preservation bias exists in present-day exposures.

Regardless, the combined igneous and detrital zircon record support the presence of a DM reservoir throughout late Meso-to Neoarchean crustal growth in the southern Superior Province (Fig. 8).

The magnitudes of separation between the southern Superior Province source domains prior to their amalgamation in the Neoarchean are unknown [START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF]. However, based on their present-day configuration, an estimate of the amount of shortening recorded (~50%) across the terranes, and a >25 Myr record of convergence defined by amalgamation events from ~2715 Ma in the Winnipeg River and western Wabigoon subprovinces to ~2690 Ma in the Abitibi and Wawa subprovinces [START_REF] Percival | Geology and tectonic evolution of the Superior Province, Canada[END_REF], the terranes were potentially several thousands of kilometers apart (assuming conservative convergence rates of 60 km/Myr) prior to their amalgamation. Based on this interpretation and the broad area of provenance observed, we suggest that a DM-like reservoir was not only well-established within the mantle beneath each of the domains within the southern Superior Province when they formed, but was pervasive in the mantle by the late Meso-to Neoarchean and, as a result, may reflect a predominance of modernstyle plate tectonic processes at this time.

Conclusions

The ~1,800 paired U-Pb and Lu-Hf analyses of detrital zircon grains from successor basins of the Abitibi and Pontiac subprovinces represent the most comprehensive single multi-isotope detrital zircon data set in the region. The dominant portion of the data yield moderately to strongly depleted Hf isotope compositions that are interpreted to reflect repeated crustal growth from a well-established, DM reservoir. The subordinate CHUR-like or more evolved results are best explained by a combination of reworking after short-lived (<50 Ma) crustal residence and local derivation from or mixing with magmas derived from older, Mesoarchean crust. Anomalously depleted data are interpreted in terms of volumetrically minor crustal or mantle sources that retained multi-stage melt histories. Through a comparison to the regional geology and the previously published isotopic record, potential local and distal detrital zircon sources are identified throughout the southern Superior Province. These include the western Wabigoon, Winnipeg River, Marmion, Quetico, and Wawa subprovinces. Based on these regional correlations, we suggest that the protracted record of late Mesoarchean to Neoarchean crustal growth recorded in the southern Superior Province occurred by differentiation from a well-established, isotopically distinct, and regionally extensive depleted mantle reservoir. Since a depleted signature is dominant and no temporal progression from CHUR-like values or a coeval complementary enriched reservoir is observed, it is suggested that non-plate tectonic processes alone cannot explain the observed trends. A model where subduction-accretion plate tectonic processes occurred during widespread late Meso-to Neoarchean crustal genesis is favored. Davis, W.J., Gariépy, C., Sawyer, E.W., 1994. Pre-2.8 and data from this study were both calculated using the same reference parameters (see section 3). The secular age-Hf isotope patterns are inferred to reflect crustal growth in the southern Superior Province from a primarily chondritic source at >3000 Ma (blue bar) and an isotopically distinct, depleted mantle source at ~3000-2700 Ma (green bar). More evolved, statistically subordinate CHUR-like to negative values are interpreted to reflect internal reworking of older crust and/or mixing of evolved crust with juvenile, depleted mantle inputs during progressive growth and regional amalgamation events. Statistically minor, strongly-depleted signatures are interpreted to reflect volumetrically minor crust or mantle source domains that experienced multistage melt depletion histories. 
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Abitibi subprovince and adjacent domains in the southern Superior Province (Winnipeg River, Marmion, and Opatica subprovinces) (modified from [START_REF] Frieman | Constraints on the geodynamic evolution of the southern Superior Province: U-Pb LA-ICP-MS analysis of detrital zircon in successor basins of the Archean Abitibi and Pontiac subprovinces of Ontario and Quebec, Canada[END_REF]. The published age data for volcanic-plutonic rocks of the Abitibi subprovince (solid green line) do not perfectly match the detrital zircon age pattern observed in successor basin samples of the Abitibi and Pontiac subprovinces (black dashed line). However, the observed distribution of ages in our samples can be explained by a component of mixing between Abitibi and older source rocks (southern Superior; purple irregular dashed line). [START_REF] Griffin | Zircon chemistry and magma mixing, SE China: In-situ analysis of Hf isotopes, Tonglu and Pingtan igneous complexes[END_REF]. The purple line corresponds to compositions of the chondritic uniform reservoir (CHUR). Gray dashed lines represent ɛHf growth curves calculated using 176 Lu/ 177 Hf = 0.015, which is the approximate mid-point between reported end-member values for crustal mafic rocks (0.022; [START_REF] Amelin | Nature of the Earth's earliest crust from hafnium isotopes in single detrital zircons[END_REF] and Precambrian granitoid rocks (0.0093; [START_REF] Vervoort | Behavior of hafnium and neodymium isotopes in the crust: Constraints from Precambrian crustally derived granites[END_REF]. This value also coincides with the average crustal composition of the Superior Province as derived from whole-rock geochemical analyses of sedimentary rocks [START_REF] Stevenson | Implications for the evolution of continental crust from Hf isotope systematics of Archean detrital zircons[END_REF]. [START_REF] Corfu | Genesis of the southern Abitibi greenstone belt, Superior Province, Canada: Evidence from zircon Hf isotope analyses using a single filament technique[END_REF][START_REF] Ketchum | Pericontinental crustal growth of the southwestern Abitibi subprovince, Canada -U-Pb, Hf, and Nd isotope evidence[END_REF] and Wawa [START_REF] Smith | Zircon Lu-Hf systematics and the evolution of the Archean crust in the southern Superior Province, Canada[END_REF]Bjorkman, 2017) 
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