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Southern Alaska crustal exposures provide an excellent opportunity to study the growth
of collisional continental margins through the processes of terrane accretion, magmatism,
accretionary prism development, and subduction of oceanic spreading ridges. Kodiak Island is
RQH RI WKH 2rpuosedafdretiomhhy domplexes, and is characterized by transport along
dominant large-magnitude strike-slip faults of west North America and South Alaska. In this
study we focus on detrital zircon dating of the Kodiak accretionary complex on Kodiak Island
Alaska. Accretionary complexes are an important fundamental element of convergent plate
margins and are also important structures in continental crust formation. Their presence in the
geologic record is an indicator of past subduction zones. Six graywacke detrital zircon samples
from the Kodiak and the Ghost Rocks Formations were analyzed using U/Pb dating of single
crystals via laser-ablation inductively coupled plasma mass spectroscopy. The maximum
depositional age of the three major formations are as follow: Kodiak Formation 56.2-69.2 Ma,
and Ghost Rock 58.5 Ma. The age for the small outcrop of Narrow Cape Formation is 54.1.
Kodiak and Ghost Rock Formation detrital zircon age are consistent with fossil ages of these two
formations, but the fossil content of Narrow Cape is younger than the detrital zircon age we

measured for this formation. Some evidence in our data like resurrection of certain age zircon

grains between the accreted sequences, age gaps between the accreted sequences, different rate

of sedimentation and etc. are evidenc for episodical accretion in the complex and also
displacement of the accreted units along the west North America and Alaska right lateral large

magnitude strike slip faults.
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Understanding the origin and formation processes of continental crust are among the
fundamental goals of geological sciences. Accretionary prisms form at the subduction zone
interface, and are important structures in continental crust formation. However, only about half
of all convergent margins exhibit active accretionary prisms and the other half are erosive (Clift
and Vannucchi, 2003). Accretionary prisms typically grow by frontal accretion of-scraped near
trench sediments, oceanic sediments and oceanic crust within the subduction zone [Seely et al.,
1974; Hamilton, 1969; Ernst, 1970; Karig and Sharman, 1975]. In the forearc, crust can be
modified via a variety of accretionary processes that range in scale from sedimentary
underplating within an accretionary wedge to the collision of unsubductable oceanic plateaus,
scraps of crust and island arcs, to large-scale continental collision (Farris, 2009). Studies of
accretion zones around the world reveal that the accreted subduction zones have significant
structural diversities along their margin. Clift and Vannucchi (2004) discussed factors that
influence structural diversity along the subduction margin including: 1) Convergence rate; 2)
sea-floor relief (lower plate topography); 3) Composition and amount of incoming sediment
accumulated on the subducting plate; 4) variation in dip and configuration of the Benioff zone;
5) depth of accretion, and 6) volume of fluids injecting into the accreted prism and related pore-
pressure conditions. Accretionary prisms can grow through addition of both coherent units and
meanges, and most such units display both types at various times in their history [Fisher and
Byrne 1987; Kusky et al. 1997; Hashimoto and Kimura 1999]. The factors that control accretion
of melange and thick coherent terranes are poorly understood. Some researchers suggest that the
rate of sedimentation (a function of convergent rate and rate of deposition), is the main control
on whether melange or thick coherent sedimentary packages result [Moore and Sample 1986;
Kusky et al. 1997; Sample and Reid 2003]. Their basic idea is that a thin sedimentary load on
the incoming plate will generally lead to the formatiomtdanges, whereas subduction with a
thick sedimentary load will lead to formation of large scale coherent units with tygarige in
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betwean sequences (Cowan 1985). There are many examples of active and ancient accretionary
prisms that can support this hypothesis (Sample and Fisher 1986; Sample and Moore 1987,
Moore et al. 1988; Plafker et al. 1994; Kusky et al. 1997; Ujiie 2002; Meneghini et al. 2009).
Overall such previous studies suggest that rapid growth of accretionary wedges is often
associated with input of large amount of sediments in the subduction system.

At convergent margins, large volumes of material from the down going slab can be
transferred to an overriding accretionary prism. For example the Kodiak batholith and
trenchward belt formed from a single trench-ridge-trench triple-junction passage (Moore et al.,
1983). The Sanak-Baranof belt located at southern Alaska (Hudson et al., 1979) is one of the best
examples of near-trench magmatism. This belt is interpreted to have formed from a migrating
slab window (Marshak and Karig, 1977; Moore et al., 1983; Bradley et al., 2003). TwahTren
Ridge-Trenchs (TRT) triple junctions model has been suggested for this slab (Figure 1) The
model including the resurrection plate is more accepted (Haeussler et al., 2003; Farris, 2010) The
Kodiak batholith is one of the largest intrusive bodies in this plutonic belt. The Sanak-Baranof
belt belt is interpreted to have formed during the subduction of an oceanic spreading center and
the associated migration of a slab window. Individual plutons of the Kodiak batholith have been
used to track the location and evolution of the underlying slab window during time (Farris et al.,
2006). It is believed that after the Kula plate completely subducted under North America the
subduction continued by subducting Pacific plate under North America and south Alaska
continental crust (Figure 2) (Davis and Plafker, 1986; Thorkelson and Taylor, 1989; Babcock et
al., 1992).

Tectonic accretion alternating with erosion has been documented in Costa Rica, North
America and in the northern Apennines [CIift et al., 2005; Vannucchi et al., 2003, 2008], Frontal
accretion within a subduction zone results in progressive underplating of younger sediments at
the outermost part of the accretionary prism. It is known that about halKéef tZRUOG TV
subduction zones are accretionary and half of them are erosive and have had long periods of
subduction erosion as well as accretion in their tectonic history because accretionary convergent
margins have high relief, are episodically deformed, and accommodate a large flux of sediments.
They are vigorous systems of sediment dispersal and accumulation [von Huene and Scholl, 1991,
Clift and Vannucchi, 2004; Vannucchi et al., 2004, 2008; von Huene et al., 2004, Clift et al.,

2009]. Subduction erosion is a destructive process for accretionary complexes and can lead to
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age gaps within accretionary records. These age gaps have been distinguished by different
isotopic dating methods and stratigraphic studies. Tectonic erosion is favored in regions where
convergence rates exceed 60.1 cril and where the sedimentary cover is <1 km. Accretion
preferentially occurs in regions of slow convergence (<7.6 ct) wnd/or trench sediment
thicknesses >1 km (Clift et al., 2009).

Figure 1: Two possible plate geometries proposed by Haeussler et al. (2003) for the latest
Cretaceous to early Tertiary near-trench magmatic record of western North America at 56.1 Ma.
The orientation and geometry of spreading ridges in gray are speculative. (A) Kula-Farallon TRT
triple junction would explain near-trench magmatism in southern Alaska, but not along the
Cascadia margin. (B) Two TRT triple junctions, one in southern Alaska and another along the
Cascadia margin, indicate the presence of an additional oceanié filaté&kesurrection plate
(Haeussler et al., 2003)

Accretionary prisms of South Chile, Aleutians, Alaska, Mediterranean, Java, Sumatra and
Burma-Andaman are some of the major accretionary prisms that have been subjected of different
studies [e.g., Cande et al., 1987; Kopp et al., 2001; Vallier et al., 1994; Van der Werff, 1995;
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Moore et al., 1982; Kopf and Klaeschen, 2003]. Well-exposed examples of ancient accretionary
complexes like the Franciscan of California, Kodiak accretionary complex and forearc
assemblages in Japan are critical to our understanding about accretionary processes [Blake and
Jones, 1981; Wakabayashi, 1999, Ogawa et al., 1988, Sample and Moore, 1987]. Accretion
processes are one of the main continental crust constructive processes. Thus, understanding these
processes is important to understanding the evolution and modification of continental crust.
Large-magnitude earthquakes, extremely high topography, active subduction zones, active
volcanic arcs, largest strike-slip fault systems, allochthonous crustal blocks and currently
caliding Yakutat microplates make southern Alaska an excellent natural laboratory to study
forearc/arc subduction zone magmatism, tectonics and accretionarry processes [Farris, 2006;
Kenneth and Lucy, 2007]. Kodiak Island is one of the best exposed accretionary complexes in
southern Alaska.

The elastic response of forearcs to oblique subduction can be highly variable. The most
commonly recognized form is arc-parallel strike-slip faulting. This type of strain partitioning has
been recognized in Sumatra (McCaffrey, 1991), the Kurils (Kimura, 1986), the Philippines
(Karig et al., 1986), South America (Dewey and Lamb, 1992), south Alaska (sample, 1987) and
other forearcs [Beck, 1983]. One tectonic characteristic of western North America and southern
Alaska is the abundance of dextral strike-slip faults of Late Cretaceous to Cenozoic age that
sliver the orogenic belt, particularly in Washington, Canada, and Alaska (Gabrielse, 2003).
Detrital zircon dating of the accreted materials from the Kodiak accretionary complex have not
been previously studied, and can reveal important information about the evolution and
modification of continental crust, how accretionary prisms form (e.g. Is accretion continuous or
episodic and does frontal or out-of-sequence accretion dominate), and finally can provide

information on the presence and motion of foreearc faults.



Figure 2: This cross section shows modern situation of subducting Pacific plate regarding
Kodiak accretionary complex. A) Cenozoic accretions B) Cretaceous and Cenozoic accretions.
Dark tape between A and B is possible remaining of Kula plate after complete subduction under
the North America.
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The Kodiak accretionary complex consists of a Triassic to Eocene and younger
accretionary prism. The largest portion of the accretionary complex is composed of the Late
Cretaceous-Paleocene Kodiak (Figure 4) and Ghost Rocks Formations (Figure 3), which
comprise almost 80% of Kodiak Island. Ghost Rocks Formation contains interbedded sandstone
and mudstone, similar to the Kodiak Formation, but is distinguished by depositionally
interbedded pillow lavas (@& R Q Q HO @n light of higher concentration of sand stone in
Ghost Rock formation comparagd The Kodiak Formation, it is possible to distinguish the
coarser texture of the Ghost Rock Formation from The Kodiak formation in field work.

The oldest accretionary unit in Kodiak Island is the Late Triassic-Early Jurassic
Raspberry Schist which is composed of metabasites and tuffaceous metasediments. Roeske et al.
(1986, 1989) report pumpellyite-actinolite and lawsonite-albite-chlorite blueschist mineral
assemblages. The late Triassic Shuyak Formation is a sequence of basalt flows, pillowed basalt
and volcaniclastic sediments that are exposed on the northwestern side of Kodiak, Afognak and
Shuyak Islands. Based on trace element data Hill and Gill (1976) suggest that most of the
basaltic rocks are volcanic-arc tholeiites (Farris, 2009). The next youngest unit is the Early
Cretaceous Uyak Complex, which is dominantly an oceanic melange composed of radiolarian
chert. Kodiak Formation turbidites are underthrust on the south side of the Uyak complex along
the Uganik thrust (Moore, 1967, 1969). Both the Kodiak and Ghost Rock Formations are part of
an extensive turbidite sequence composed of graywacke and argillite turbidites. The Kodiak
formation has been dated early Maastrichtian based on mollusc Inoceramus kusiroensis and
Inoceramus balticus found in different locations [Sample, 1986; Sample and Ride, 2003]. The
Kodiak Formation is much more coherent with kilometer scale packages of stratigraphically
intact metasedimentary rocks separated by thrust faults and strike parallel shear zones in an
oceanic trench along the margin of southwestern Alaska [Nilsen and Moore, 1979; and Sample
and Moore, 1987].
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Figure 3: Typical outcrops of Ghost Rock formation. A) Typical disrupt
strata with cross joints set in Ghost Rock Formation. B) Sample of F2-
of Ghost Rock Formation



Figure 4: Typical out crop of Kodiak Formation. A) Layers of Kodiak
Formation greywacke with slaty cleavage topped with lighter color ar¢
layer. White quartz veins cross cut the greywacke layers and slaty cle
B) Spaced cleavage in a coherent unit of Kodiak Formation
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Figure 5: A) Young fossiliferous layers of Narrow Cape Forma
B) typical young mudstone layers of Narrow cape Formation c
cropped in Kodiak Island.



Figure 6: A) These spherical shape structures possibly formed by some
chemical reactions within Narrow Cape Formation mudstone layers. B) J
sets in Ghost Rock Formation mélanges
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Some geological aspects of this accretionary complex, like magma contamination and magma
composition, enplacement of plutons, cooling and exumption of acritionary prisms, structural
and tectonic studies and etc. have been subjected to different studies [Farris, 2005, 2006a, 2006Db,
2007, 2009, 2010; Clendenen et al., 2003; Moore et al., 1983; Sample et al., 2003]. The Ghost
Rock Formation has been previously dated to range from Late Cretdataocene regarding

to plankton foraminifera fossils and isotopic ages from the quartz diorite to tonalite intrusive.
Minimum age of the formation has been measured by isotopic dating [Byrne, 1982; Moore et al.,
1983; Byrne, 1984], Moore et al. (1982) obtained K-Ar biotite ages of 62.6, and 62.1+0.6Ma and
Rb/Sr age of biotite in plagioclase about 63t3Ma (Moore et al., 1982). In the most recent study
Farris et al. (2006) reportédAr/*°Ar age of a pluton in the northeast end of the Ghost Rocks
Formation in whole rock 60.15+0.86Ma. The Ghost Rocks Formation contains a higher
percentage of greywacke and sandstone and has experienced substantially more tectonism, and
along its southern edge grades into a melange. Syn-deformation dynamic recrystallization of
quartz, minimum syfPFFUHWLRQ PHWDPRUSKLF WHP®& UDQ/X BHNH \EHXAU
of at least 2.65kb recorded during the earliest stage of deformation suggest that both units have
been underplated to depths of approximately 10km within an accretionary prism based on
Sample and More, 1987. The Kodiak complex shows a meatSWEstructural trend and
decrease in age and metamorphic grade towards the southeast [Moore 1969; Connelly 1978;
Sample and Moore 1987]. From oldest formations at the northwest to the southeast youngest
formations of the Island, the metamorphic grade ranges from epidote amphibolite and blueschist
to the zeolite facies (Roeske 1986). Fisher and Byrne, 1987 identified large mélange zones in the
southern part of the Ghost Rocks Formation that they interpreted as subduction zone mega-
thrusts. The Kodiak and Ghost Rock Formations are part of the Chugach terrane, an elongate
belt consisting primarily of accreted sedimentary rocks that extends for at least 2100 km around
the Gulf of Alaska (Sample and Moore, 1987).

The Narrow Cape Formation crops out both at Sitkinak Island and at Kodiak Island. The
lithology is similar at the two location#. is mainly silty sandstone, but its age, based on fossil
marine molluscan fauna and benthonic foraminifers, differs somewhat. It is late Oligocene to
Miocene on Sitkinak Island and on Kodiak Island it is Early to Middle Miocene. It is believed
that the Narrow Cape on Sitkiniak Island is older (Allison, 1976).

11
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Figure 7: A) Map of Alaska B) Map of the Kodiak Island region with major geologic features
and sampling stations used for this study [after Farris (2006)]. C) Location of Kodiak, Ghost
Rock and Contact fault. Including bedding rose diagram for both formation and location of cross
section A-A D) cross section of contact fault area (A-A). slaty cleavage, cleavage and bedding of
the adjacent units are shown on the graph.

The various coherent and melange accretionary units within the Kodiak accretionary
complex are each bounded by faults, and have a polyphase history of accretion and subduction
(Sample and Reid 2003). The three major fault systems on Kodiak Island are the Border Ranges
fault, the Uganik thrust, and the Contact fault. The Border Ranges fault, located along the
northwest margin of the Kodiak Islands, separates Triassic and Jurrasic arc rocks to the north
from accretionary rocks to the south (Farris, 2010).

The Uganik thrust separates basalt and chert dominated oceanic melange of the Uyak
Complex (Connolly, 1978) from the continentally derived turbidites of the Kodiak Formation.
The Contact fault separates the Kodiak Formation from the Ghost Rocks Formation, and also
separates the two belts Paleocene intrusive rocks on Kodiak Island. The Kodiak batholiths
intruded into the Kodiak Formation, whereas the trenchward belt rocks intruded into the Ghost
Rocks Formation. Therefore, constraining motion along the Contact fault is crucial to
understanding the evolution of this system (Farris, 2006).

Southern Alaska has been experienced collision of some far-traveled allochthonous
terranes during the Cenozoic (Perru et al., 2009). Almost all of Kodiak Island is located at the
far end of the Chugach terrane. A number of different studies have suggested that the Chugach
terrane and several other large crustal blocks in the northern cordillera of North America have
experienced significant northward translation (1000-3000 km). Collectively these ideas are
known as the Baja-B.C. (British Columbia) theory. The Baja B.C. hypothesis is primarily based
on the presence of shallow paleomagnetic inclinations in rocks ranging from Washington (state)
to Alaska, and are interpreted to indicate posti Cretaceous northward transport of these

terranes.
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Figure 8: A) Contact fault. B) Slats Kodiak Formation greywacke
with different sets of joints.
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Folds and sequences of slaty cleavage belts at Kodiak accretionary complex indicate
continuous moderate strain to the south margin of Alaska and west of North America due to
under thrusting and underplating of the Kula plate followed by Pacific oceanic crust under the
North America continental crust. This long life of similar orientation continuous strain structures
from adjacent oceanic crust to North America margins is responsible for the present day outcrop
of continuous deformation structures which were induced to the formations during accretion of
the Kodiak accretionary complex. It is obvious from the data collected in this study and other
more detail structural studies [Sample, 1987; Patterson, 1988; Sample and Moore, 1986] on the
orientation of dominant structural features like slaty cleavage, folds and thrust faults that the
whole Kodiak complex was formed due to a large continuous northwest strain regarding to the
current geographic location of the complex.

The younger slate and graywacke belt of the Chugach terrane is represented as the
Kodiak Formation. The Chugach terrane has been continuously deformed by the Yakutat terrane,
which is currently attached to the Pacific plate and is being underthrust beneath the Chugach
terrane at rates of 5.6 cmi‘yfSample and Moore 1987; Perry et al, 2008] which resultmplift
in some part of Chugach Mountains and St. Elias range. Sample and Moore (1986) argued that
the Kodiak Formation rocks represent a sequences of turbidites underplated within the Kodiak
accretionary complex by duplex accretion. Their model was based primarily on structural
observations and of exposures of Kodiak Formation outcrops. Regarding their model,
incremental strain histories are consistent with early shear during underthrusting with abrupt
landward rotation of individual thrust slices over fault ramps (Figure 1). Duplex underplating can
result in uplift and thickening of accretionary prisms without necessarily deforming the
overlaying, previous accreted material and slope sediments (Sample and Moore 1986).

15



Figure 9: Model accretionary prism showing transfer of sediments from subducting slab to
overriding accretionary prism during duplex accretion. A: zone of of-scrap. B: zone of
underplating (Sample, 1987).

Sample (1987) explains most Kodiak Formation structures with a model of sequentional
deformation related to underthrusting and underplating. Previous studies [Sample and Moore,
1987; Patterson and Sample, 1988] classifiy structures related to underthurasting and accretion in
Kodiak Acceretionary complex in to 6 categories:

1) Early soft-sediment deformation and tectonic stratal disruption;

2) Broken formations of sandstone bodies strung out an argillous matrix

3) Slaty cleavage (S1), folds (F1) and thurst faults (this event is likely responsible for dominant
northwest-dippingtructural grain and caused the greatest amount of shortening).

4) Crenulation (F2) and crenulation cleavage (S2)

5) Late brittle thrust faults and

6) Right lateral strike slip faults.

The last four are considered post-accretion structures. Sample and Moore (1987) argued that the
strata disruption in the broken formations possibly formed by deformation of the lower plat
during underthuasting beneath the wedge. They also argued that the slaty cleavage, folds and
thrust faults all formed at the same time via underplating at the base of the wedge, latter
crenulations and brittle thrusts formed during intra-wedge shortening (Patterson and Sample,
1988).
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Patterson and Sample (1987) measured the planar structures strike of Kodiak formation
URXJKO\ U WR U QR th&WotHdk Fannddich @ Iendwdrds ¢eMral and seaward
belts, based on planar structures northwest dip variation of each belt. The Seaward belt has the
highest planar structure slope and the central belt has the lowest slope. Our measurement for the
planar structure slope range, and overall strike direction of The Kodiak formation, shows that the
SODQDU VWUXFWXUH VORSH UD Q (RiyuteViOD Bé&pénding do thé Rock U W R
type and amount of strain, southeast dipping slaty cleavage is the most dominant Kodiak
Formation structure (Figure 10). Mostly in shale and siltstones, cleavage is continuous and
disjunctive. In the other hand cleavage in sand stone ranges between absent to continuous,
depend on the amount of strain. Fold styles in the Kodiak formation range from class 1B to 3
(Sample and Reid, 2003) with slaty cleavage parallel to the axial plan. SW-NE folds deform the
bedding, but map scale folds are not observed. Bedding generally dips to the northwest (Figure
10). Another set of structure developed in whole Kodiak complex along with slaty cleavage and
parallel to bedding is northwest dipping thrust faults (Patterson and Sample, 1988)

The Kodiak accretionary complex consists of two melange units, Ghost Rock formation
and Uyak formation. The 5-10Km thick Ghost Rock Formation consists of multiply deformed
meange and relatively coherent terranes of bedded turbidites and sandstones marine sediments
and volcanic rocks, deposited on a ridge flank. melange and the coherent beds of turbidite
together constitute a probable ancient accretionary complex [Byrne 1982, 1984; Rowe et al.
2005]. Sandstone boudins are orientated and elongated. Our measurements from planar
structures of The Ghost Rock Formation shows $W-VWULNH ZLWK DERXW U WR
VRXWKHDVW DQG U WR (Flgue L®. Bedling strite @ R e VGKoEtHRGAK is
NE-6: ZLWK U WR U QRUWKZHVW DQG UvadRNE-SWWBtikeV R X W K |
KDV DERXW U WR U VRXWKH D VigureDlQ) GRegdidiy Fhe steuciQrRl UW K Z +

histories, rock types and hornfels metamorphism in coherent terranes, Byner (2005)
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Figure 10: Equal area net structural data from Kodiak and Ghost Rock FormationsirGetd
represent poles to plains (majority of these data collected by David Farris during 2001-2003) a)
Kodiak Formation bedding b) Kodiak Formation slaty cleavage c) Ghost Rock Formation
bedding d)Ghost Rock Formation slaty cleavage.
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describes the Ghost Rock formation as two NE trending units: Unit A, and a probably younger

Unit B. He subdivides the unit A into two gradational structural belts, a seaward conjugate fold

bet DQG D ODQGZDUG VSDFHG FOHDYDJH EHOW 7KH FRQMXJD\
folds that often intersect to form conjugate fold sets. Overall they described structural histories

of the coherent unites in the Ghost Rocks Formations as the accretionary prism deformation
involve coaxial deformations and the tectonic deformation of partially lithified sediments. The
structural histories also show that the Palaeocene deformation axes in the Ghost Rocks
Formation have not rotated out of their original sub-horizontal orientations (Byrne, 2005).

Figure 11: Kink fold in Kodiak formation
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Six greywacke samples from Kodiak and Ghost Rock Formations were selected for
detrital zircon U/Pb dating. The goal is to constrain the depositional age and origin of the main
Kodiak Island accretionary formations (Figure 7). SampleKD366 was collected from the
northern-most part of the Kodiak Formation, sampleK@B421 is from the central part of the
Kodiak formation, and sample &3-57 is from the southern-most part of Kodiak formation
and is adjacent to the Contact fault and the Ghost Rocks Formation. Sani{ile-3®Bwas
collected from the northern part of Ghost Rocks Formation, and is immediately south of the
Contact fault. Sample OBRD-50 collected from the southern part of Ghost Rocks Formation and
is close to the boundary of the Ghost Rocks and Narrow Cape Formations. Sarple403-
collected from Narrow Cape Formation.

All samples were first crushed with a steatbide crushing plates Jaw Crusher machine
to reduce the size of the sample to gravel size. Gravel size samples were then further crushed to
sand size in a clean rock powderizer machine. The resulting sand size sample powder was sieved
with a 35 mesh sieve to make sure all the sand size particles are fine grained enough and all the
SDUWLFOHY DUH - PP 7KH KHDYLHVW FXW RI WKH VLHYHC
super pan machine.

The resulting heaviest cut of samples were soaked overnight in two molar mixtures of
nitric and hydrochloric acid on hot plate to remove iron rust film from particles and also to digest
some unwanted heavy minerals like apatite, magnetite, hematite, mica, pyrite and est. A mixture
of nitric and hydrochloric acid was used instead of hydrochloric acid solution to increase its

dissolving capability at a lower concentration.
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Figure 12: Sample OBD-121 detrital zircon mount prepared for this study. Small circle on
zircon grains in lower right picture are laser pits.
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The remaining materials were washed three times with deionized water to completely remove all
acid from the samples. Next samples were passed through a separation funnel containing
methyleneiodide heavy liquid. The remaining concentrate was washed carefully with acetone and
soaked in six molar nitric acid for two to three hours to dissolve remaining pyrite particles.
Remaining dark heavy minerals were removed by hand and 150 to 700 zircon crystals remained
per sample. The fallowing method statement is copied from Arisona LaserChron website
publication method (www.geo.arizona.edu/alcjall the zircon grains mounted in a 1-
inchdiameter epoxy plug, the surface of which is sanded down to expose the interior portions of
most grains. Along with the unknowns are fragments of a standard zircon crystals of R33 zircon
which is derived from coarse-grained, biotite-hornblende monzodiorite in the interior of a 60 m-
thick dioritic dyke of the Braintree Complex, VT, northeastern USA and SL (LaserChron zircon
standard=564 Ma) (Figure 12). U-Pb geochronology of zircons was conducted by laser ablation
multicollector inductively coupled plasma mass spectrometry IGAICPMS) conducted on

100 to 120 randomly picked zircon crystals from each sample at the Arizona LaserChron Center
(Gehrels et al., 2006, 2008). The analyses involve ablation of zircon with a New Wave
UP193HE Excimer laser (operating at a wavelength of 193 nm) using a spot diameter of 30
microns. The ablated material is carried in helium into the plasma source of a Nu HR ICPMS,
which is equipped with a flight tube of sufficient width that U, Th, and Pb isotopes are measured
simultaneously. All measurements are made in static mode, using Faraday detectors With 3x10
ohm resistors fof**U, 2%2Th, 2°Pb-2%Pb, and discrete dynode ion counters?fdPb and®*Hg.

lon yields are ~0.8 mv per ppm. Each analysis consists of one 15-second integration on peaks
with the laser off (for backgrounds), 15 one-second integrations with the laser firing, and a 30
second delay to purge the previous sample and prepare for the next analysis. The ablation pit is
~15 microns in depth. For each analysis, the errors in deternfitfirig?>%U and °PbF*Pb

result in a measurement error of ~1-2% (at 2-sigma level) if°tR&/U age. The errors in
measurement SPPb°Pb andf*Pb/%*Pb also result in ~1-2% (at 2-sigma level) uncertainty in

age for grains that are >1.0 Ga, but are substantially larger for younger grains due to low
intensity of the?*’Pb signal. For most analyses, the cross-over in precisiéfRt57**U and
20ppPOPh ages occurs at ~1.0 G¥Hg interference wittf®*Pb is accounted for measurement

of 2®Hg during laser ablation and subtraction?8Hg according to the naturdiHg/*®*Hg of

4.35. This Hg is correction is not significant for most analyses because our Hg backgrounds are
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low (generally ~150 cps at mass 204). Common Pb correction is accomplished by using the Hg-
corrected®®Pb and assuming an initial Pb composition from Stacey and Kramers (1975).
Uncertainties of 1.5 fof°Pb/%Pb and 0.3 fof*’Pbf*Pb are applied to these compositional
values based on the variation in Pb isotopic composition in modern crystal rocks. Inter-element
fractionation of Pb/U is generally ~5%, whereas apparent fractionation of Pb isotopes is
generally <0.2%. In-run analysis of fragments of a large zircon crystal (generally every fifth
measurement) with known age of 563.5 + 3.2 Ma (2-sigma error) is used to correct for this
fractionation. The uncertainty resulting from the calibration correction is generally 1-2% (2-
sigma) for both®®®PbP’Pb and**®PbF3®U ages. Concentrations of U and Th are calibrated
relative to our Sri Lanka zircon, which contains ~518 ppm of U and 68 ppm Th. The analytical
data are reported in appendix. Uncertainties shown in these tables are at the 1-sigma level, and
include only measurement errors. Analyses that are >20% discordant (by comparison of
20ppP38y and 2°Pb°’Pb ages) or >5% reverse discordant are not considered further. The
resulting interpreted ages are shown on Pb*/U concordia diagrams and relative age-probability
diagrams using the routines in Isoplot (Ludwig, 2008). The age-probability diagrams show each
age and its uncertainty (for measurement error only) as a normal distribution, and sum all ages
from a sample into a single curve. Composite age probability plots are made from an in-house
Excel program (available from www.geo.arizona.edu/alc) that normalizes each curve according
to the number of constituent analyses, such that each curve contains the same area, and then
stacks the probability curvés

23



5(68/76

The youngest zircon age of each sample, or in other words, the maximum possible
deposition age of each sample is considered the representative age of the whole body or
sedimentary layers that each sample was picked from. However, the possibility of lead loss must
be considered. Pb loss over the life history of each particle causes a significant age reduction in
U-Pb-Th dating method. To account for such a Pb loss age decrease in individual zircons a
linear regression through the youngest 20% of the each zircon age population was used to
determine the maximum possible depositional age. The intercept of regression line with error
bar of the youngest detrital zircon age considered as the youngest robust age of each sample.
Because each zircon in a group of grains would almost certainly not lose exactly enough Pb to
yield similar ages (Haeussler et al., 2004) in this study, the interception of regression line with
the age error bar of the youngest detrital zircon grain age of each sample considered as the robust
youngest age of each sample (Figurg 13

According to Figure 13 the maximum depositional age of the three samples from North,
Middle and South part of Kodiak Formation, is showing identical decrease in age from North to
South. Sample 0BD-66 was collected from the northern-most part of the Kodiak Formation.
Figure 13 indicates that the maximum depositional age of this sample is approximately 69.2Ma.
The maximum depositional age also corresponds with the largest age distribution peak. Other
peaks in the age distribution of this sample are at 240-270Ma, 326Ma and 462Ma with a long
pre-Cambrian tail (Figure 14). There are no grains with a Cenozoic age in this sample. The
overall age distributions of grains regarding to Figure 14 and Figure 15, are: About 71%
Mesozoic, 6% Paleozoic, 20% Proterozoic and 2%Archean.In the relative probability diagram
(Figure 14), highest relative probability age picks of sampl&D366 fall in to two distinctive
age interval. First age interval is between 60Ma to120Ma with highest peak at 72Ma, with

second one between 240Ma to 270Ma.
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Figure 13: Linear regression line through the youngest zircon population with the age error bar
of each sample.

The highest probability density peak of sampleKB-121 is at 69Ma with a maximum
depositional age of 66.8Ma. Other probability density peaks in this diagram are on 99, 155, 170
and 180Ma (Figure 14). 93% of the zircon grains in this sample are Mesozoic. 43% of this 93%
Mesozoic age population are within Late Cretaceous interval, from Cenomanian to
Masstrichtian. Two grains out of 102 measured grains in this sample fall in to Paleozoic Era and
six grains are measured within Proterozoic Era but no grain measured in Archean interval
(Figure 15.
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Figure 14 : Maximum depositional age probability density of samples from Late Eocene to Early
Permian

The youngest and southern-most Kodiak Formation sampl&Ee37) has maximum
depositional regression age of 56.4Ma with a youngest single zircon age of 55x3Ma. This
sample also has 10+ individual zircons with ages below 60Ma. The age distribution in this
sample is: 30% Cenozoic, 65% Mesozoic, 4% Late Paleozoic (younger than 360ma) and 1%

Ordovician. This is the only sample with no grain in Preacambrian age range.
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Two high density peaks stand out in the probability density diagram of samgle-G3%,
the first and the highest peak is on 60-80Ma and the second relatively smaller peak is in the 150-
180Ma interval. Two other small peaks are similar in size. The first one is on 340 Ma which is
in the Pennsylvanian period of the Paleozoic and the other peak is Proterozoic. Also in thi
sample, 15% of measured grain populations are Cenozoic, 74% Mesozoic, 4% Paleozoic, 2%
Protrozoic and 1% falls in to Archean age range. Three Pre-Cambrian ages measured in this

sample with the oldest age being younger than 600Ma (Figyre 15

Figure 15: Maximum depositional age probability density of samples from Archean to present
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The youngest Ghost Rocks Formation sampleD350) is similar to 0XD-59, but the
peaks are shifted to slightly younger ages with two main Cenozoic and Mesozoic peaks. The first
and the highest peak is between late Paleocene and late Cretaceous aged 55-80 Ma. The other
peak is at 160 Ma, corresponding to late-middle Jurassic age.

The sample from the Narrow Cape Formation KI3-49) exhibits many similarities to
both the Ghost Rocks and Kodiak Formation probability density age curves. Its maximum
depositional regression age is 54.1 Ma, and also has peaks at 60-80 Ma, and 140-160 Ma.
However, the unit contains early to mid-Miocene marine fossils and so the minimum zircon age

is likely not the depositional age (Nilsen and Moore, 1978).
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Two very important interpretions from these data could be made; first, How an
accretionary prism operates during its life time and second, Paleogeography of the accretionary
complex and its displacement during the time. As described previously, the Kodiak Formation is
SbuUw RI WKH &KXJDFK WHUUDQH %DVHG RQ SDOHRPDJQH
suggested that the Chugach terrane formed at much more southernly latitudes when compared to
its current location. Two main hypotheses have been formed based on two different aspects of
Chugach terrane and Coast plutons (Cowan et al.,, 1997). The first hypothesis is based on
paleomagnetic observations of British Columbia igneous rocks from the Coast mountain belt and
Chugach terrane mostly known as the Baja-British Columbia (Baja B.C.) theory. Based on Baja
B.C. theory, in 90 Ma, Coast Mountain belt was located at the present day latitude of California
[Irving et al., 1987; Gallen 2008]. The second hypothesis is based on geological evidences and
suggests that at 90 Ma, the Coast Mountain belt was located north of present day California
[Mahoney et al., 1999; McClelland and Mattinson, 2000; Rusmore et al., 2000]. Regarding the
most recent paleomagnetic studies of Gallen (2008) on the Ghost Rocks Formation,
paleomagnetic rotation in the Ghost Rocks Formation, remagnetization of the insular terrane
during the tectonic history is likely a possibility. But overall the migration of the Insular terrane
is accepted by majority of studies. In the end, it should be considered that no model has been yet
developed that can explain and include all the available paleomagnetic and geological evidences
for the Chugach terrane and Insular superterrane movement history.

One of the most important aspects of the Chugach terrane that should be considered when
reconstructing paleo-movements of the Chugach terrane is the scale of sedimentary formations
like the Kodiak Formation. Sedimentary formations of this scale (about 21 valong the
Chugach terrane) require very large masses of sediment to be deposited rapidly. Some direct and
indirect methods have been used to approximate the magnitude of sedimentation during the
deposition interval of Kodiak Island accretion complex. Methods used in this study allow for
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more precise estimates of the rate of sedimentation and subsequent accretion within the Kodiak
accretionary complex. Previous research on dating Kodiak complex units and estimation of each
unit formation time intervals were made based on fossils and igneous intrusions. Those studies
made reasonable estimation but not accurate enough to be used for making good estimations of
the Kodiak accretionary complex paleodevelopment history. Previous authors suggested that the
Kodiak Formation formed in 1-4my during Early Maastrichtian. Regarding our maximum
depositional age measurements, the Kodiak Formation formed over a 13-14 my interval from
Late Maastrichtian (69ma) to sometime around the boundary of PaleBoceese. Accreted

units get younger from northwest to southeast.

Sample 0XD-66 with a 69 Ma age, from the northern boundary of the Kodiak
Formation, is the oldest measured Kodiak Formation sample in this study. Maximum
depositional age of sample 6®-121 from the middle part of the Kodiak Formation is about 67
Ma which is close to 69 Ma maximum depositional age of samplkD386 but still younger.

Even the youngest single detrital zircon grain age of these two samples are close to each other.
The youngest individual particle age for sampleKlI3-66 from northern boundary of Kodiak
formation is 68+6Ma and for sample 8B-121 from almost the middle part of Kodiak
formation is 65t2Ma. The horizontal distance between these two sample stations on a line
perpendicular to the Contact fault is about 24 km. The maximum depositional age difference
between the two stations is about 2 Ma; therefore the accretion rate of the northern third of the
Kodiak Formation is estimated at 12 km mly.

Using the same method, an accretion rate can also be calculated for the southern part of
the Kodiak Formation. The maximum depositional age of sampkB337 from the southern-
most part of Kodiak formation (adjacent to the Contact Fault and Ghost Rocks Formation), is
56.5 Ma. According to Figure 13 the maximum depositional age of this part is considerably
younger than middle and northern parts of the Kodiak Formation. The horizontal distance
between samples U8D-121 and 0XD-57 perpendicular to the Contact fault, is about 42km.
Also the age difference between samplek08121 and 03XD-57 is 10.5 Ma. Therefore, the
accretion rate for the southern part of the Kodiak Formation is estimated at 4.2 ki Thig.
accretion rate is about three times slower than the calculated accretion rate of the older and more
northerly part of the Kodiak Formation.

Interpretations for the difference in rate of accretion include:
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x Different rates of sedimentation on different periods of the accretionary history, which
could be caused for example by basin uplift or sinking.
x Sedimentary lifting agents with different levels of energy.
x Higher rate of erosion compared to accretion in older ages (e.g. increasing convergent
rate or subduction slope, mega earthquakes and etc.)
x Higher rate of underplating at older ages.
x Different source of sedimentation from different type of source rocks with different
mechanical and chemical specification and etc.
Controls on the process of sediment accretion have been studied through comparison of the rates
of accretion with the nature of the subducting plate and its sedimentary cover by Clift and
Vannucchie (2004). In any convergent margin, accretion and erosion may be occurring, either
switching through time or at the same time in different parts of the subduction zone (Clift and
Vannucchi, 2004). Rate of accretion is relative to the rate of sedimentation, thickness of
sedimentation in subducting trench, forearc slope and subducting rate. Clift and Vannuchi
(2004) argued that accretionary margins are typically marked by forearc slopes of less than 3°
and form in active margins where the rate of orthogonal convergence is less than Z6arrd yr
where the trench sediment thickness is more than 1 km. Previous studies measured the medium
convergent rate at 2050 km length of Alaska trench is about 6.4 €nZ yrW K U DQJOH
forearc slope [Fuis, 1998; Clift and Vannucchi, 2004]. They also measured the accretion rate in a
50 km cross section from the trench about 17 kny.* and the sedimentary delivery rate to the
basin about 96 kirm.y.. Clift and Vannucchie (2003) estimated the accretion efficiency about
18%. Accretionary efficiency represent the volume of rock accreted in to the margin since its
inception compared to the total volume delivered after accounting for porosity and assuming that
the thickness of the trench sediment section has been constant. Regardless of all the possible
different values of the main elements involved in the rate of accretion, the®1m.m that is
calculated for the last 10-15my for Alaska trench could be considered as a rough guess for the
accretion rate for Kodiak and Ghost Rocks Formation during their accretion time.
Before these estimations of sedimentation and accretion rate in accretionary wedges,
Sample and Ride (2003) had another approach to estimate the magnitude of sedimentation by
comparing the volume of the Kodiak Formation during the accretion period with three other well

studied submarine fan bodies. In their study, the Kodiak Formation is compared with the Bengal
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Fan, Amazon Cone and Zodiak Fan. Zodiac Fan considered in this study because iacovers
large area in the northeast Pacific and at the same time Pacific plate conveys it toward eventual
accetion at Aleutian Trench. The Bengal Fan and Amazon Cone considered in the study because
they are two of the three largest continuous bodies of sediment globally. Deposition intervals in
the above reference sedimentary bodies are constrained by nannofosils, seismic stratigraphy or
inferred depositional rates. Based on their geometrical assumptions they calculated the Kodiak
formation mean cross section area about 876 ketween Kodiak island and Prince Wiliam
Sound (Figure 16).

Figure 16: Estimate of cross-sectional area of Kodiak Formation (Sample and Ride, 2003)

For their calculation, the addition of mass by intrusion of Paleocene plutons assumed to
approximately balance the loss of structurally higher parts of the formation to erosion because 10
km of overburden sediments may have been eroded from the slat belt since accretion. They also

corrected each sedimentary body volume to dense rock equivalent (Figure 17
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Figure 17 Comparison of the cross-section of three modern submarine Fan bodies with Kodiak
Formation

In their study, they suggested that the Kodiak Formation formed over aboutyl-4 M
during early Maastrichtian time and in comparison with modern large submarine fans they
concluded that based on cross sectional area, the relative depositional rate was greater than that
of Amazon cone, the third largest modern fan body in the world. Sample and Reid (2003)
estimated the growth rate of the Kodiak Formation at between 832-2b@ kihand 126-168
km?m.y* for Amazon Cone (Figure )7

However, our data indicates that the Kodiak Formation took 13-14 My to form. By
considering our detrital zircon age measurement as a more accurate age measurement compared
to fossil age for Kodiak formation, the formation rate for the Kodiak Formation is 60-64 km
m.y*, which is about one third to half of the sedimentation rate for Amazon Cone. But still some
corrections for the factors that were actively deformed and eroded the Kodiak formation during
its history need to be done on the calculated sedimentation rate with our more accurate data.
Sample and ride (2003) did not consider the amount of sediments that where subducted to the
depth with the down going slab in their comparative sedimentation rate estimating method. One
of Clife and Vannucchis (2003) important conclusions in studying 13 accretionary wedge cross
section around the world is that subduction accretion is not a very efficient process to scrap

sediments off the oceanic basement sediment load. Almost of8y% of the delivered
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sediments to the trench were added to the accretionary complexes, with the bulk subducted to
depth. They also concluded the efficiency of the accretionary process does not appear to be
linked to the rate of plate convergence and the thickness of the trench sediment load. The median
proportion of the rock delivered as sediment to the trench that is accreted from the subducting
plate is only 17% globally, and the remainder subduct at least 50 km below the forearc wedge. If
we consider this 17% of-scarp assumption and 13-14 Ma sedimentation intervals regarding to
our date in Sample and ride (2003) comparative rate of sedimentation method, then the accretion
cross section of the Kodiak Formation should be considered 352-378.kihin comparison

with other submarine fan bodies. This cross section area is close to the lowest value Sample and
Ride (2003) suggested for Kodiak formation cross-sectional area (208-8a7.im). Still in
comparison with the large modern submarine fans, the Kodiak formation represents a rapid
sedimentation of very large mass of sediments. Based on cross sectional area comparison, the
Kodiak formation depositional rate is more than two times larger than the Amazon Cone (126-
168 knf m.y* cross section area) the third largest modern fan body on earth. Also the
sedimentation rate for the Kodiak Formation should have been 10 to 20 times larger than the
sedimentation on Zodiac Fan which could be considered as modern analog of the Chugach
flysch. It should be noted that the third dimension of Chugach terrane is about 4 times longer
than the Amazon Cone and Bengal Fan. All of the previously mentioned possibilities that can
increase the accretion rate can also increase the sedimentation rate but the two most likely
possibilities are input from an energetic volcanic arc or fast uplift along the margin.

Another possibility that we previously mentioned to explain the different rates of
accretion is the different nature of sedimentary basins. One possible mechanism for this variation
during the time could be the relocationad$edimentary basin by movement of the sedimentary
basin parallel to the North America margin. This parallel movement of the sedimentary basin
could be conducted by the northward movement of the Pacific plate margin regarding North
America. This parallel movement has been subjected to many studies based on Baja British
Columbia (Baja B.C.) hypothesis. Baja B.C. hypothesis is derived from observed discordant
paleomagnetic directions in south Alaska terranes like the Insular and Intermontane (Butler et al.,
2001). Paleomagnetic studies on the Ghost Rocks Formation confirm this type of magnetic
GLVFRQWLQXLWLHYV 21&RQQHOO 7 KIBDO Km kihertteviertl Q D E U

displacement estimates from different geochronological, paleomagnetic and structural studies on
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this zone (Butler., 2001). Some implications for the Baja B.C. theory are found in the detrital
zircon data presented here.

Regarding to maximum depositional age for northern-most and oldest boundary of the
Ghost Rocks Formation (sample BB-59) is about 59my and maximum depositional age of the
trenchward boundary of the Ghost Rocks Formation (sampkD330), is approximately 58.5
Ma. These two ages represent the depositional age range for the Ghost Rocks Formation and are
both older than the youngest detrital zircon age from the Kodiak Formation. The highest relative
probability peaks of the two Ghost Rocks Formation samples and also the youngest single grain
age are older than the highest relative probability peak and single crystal age for youngest
sample of the Kodiak Formation. Although analytical errors for the youngest zircons from the
Ghost Rocks and the Kodiak Formation overlap, there are a large enough number of younger
Kodiak Formation zircon grains to suggest that the youngest part of the Kodiak Formation is
indeed younger than the Ghost Rocks Formation. One interpretation for this age inconsistency is
that the Kodiak and Ghost Rocks Formation are separated by the Contact Fault, and that
deposition of at least some parts of Kodiak and Ghost Rocks Formations occurred at the same
time but in different locations. These two formations could move parallel to each other due to
strike slip faults like Contact fault, during and after accretion. Dextral strike slip faults are a
wide spread and dominant feature in the southern Alaska region. Farris (2010) also proposed
left-lateral movement possibility for the Contact fault based on petrological evidence.

Based on some examples of active and ancient accretionary prisms [Sample and Fisher
1986; Sample and Moore 1987; Moore et al. 1988; Plafker et al. 1994; Kusky et al. 1997; Ujiie
2002; Meneghini et al. 2009] some authors suggest that the rate of sedimentation (a function of
convergent rate and rate of deposition), is the main control on whether melange or thick coherent
sedimentary packages result (Moore and Sample 1986; Kusky et al. 1997; Sample and Reid
2003). This theory based on the idea that a thin sedimentary load on the incoming plate will
generally lead to the formation of melanges, whereas subduction with a thick sedimentary load
will lead to formation of large scale coherent units with type | melange in between (sensu Cowan
1985). But regarding to our data, rate of sedimentation was higher during the formation of Ghost
Rock Formation melanges compared to the mostly coherent Kodiak Formation (?).

Another implication for the Baja B.C. theory in our data is the disappearance and

decrease of Proterozoic and Archean age zircon grains in the younger Kodiak and Ghost Rocks
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Formation samples. The oldest Kodiak Formation sample contains greater than 20% Proterozoic
and Archean zircons, whereas the youngest Kodiak Formation sample contains no zircons older
than 600Ma. This change in the detrital zircon spectra strongly suggests a change in source over
the depositional history of the Kodiak Formation. One possibility is that over the 13Ma
depositional history of the Kodiak Formation, the Chugach terrane was carried northwards on
interior faults as suggested by paleomagnetic data, and that by 56Ma the Kodiak Formation was
sufficiently far away from the North American cration (e.g. offshore of the Alaskan Penninsula)
to receive few Proterozoic and Archean zircons.

Resurrection of Precambrian grains in the Ghost Rocks Formation samigle-b3-
could be explained if the absence of Precambrian age grains in samig2-®B-from the
Kodiak Formation interpreted by the bypassing of the sedimentary basin of santlz-%3-
from the sedimentary basin of the Precambrian contained source rock. According to this theory
this part of the Ghost Rocks Formation would have recieved sediment at the same time and in
close latitude to the older parts of the Kodiak Formation. With this amount of data it is hard to
conclude that the Kodiak Formation and Ghost Rocks Formations sediments were deposited at
the same sedimentary basin or at the same time but it is obvious that youngest sediments of the
Kodiak Formation where not deposited before or even at the same time with the oldest parts of
Ghost rock formation. Dextral strike slip faults could be the best guess as responsible for the
current order of Kodiak and Ghost Rocks sequences.

Distance between the Ghost RocksKI3-59 and 03KD-57 sampling stations are about

11 km. The age difference of these two samples is about 0.9 yage and spatial distance
between the two stations can give us an accretion rate for the Ghost Rocks Formation of about 22
km m.y.-%. This rate of accretion for the Ghost Rock Formation is almost five times higher than
the 4.2 km m.y-'accretion rate measured for younger part of Kodiak Formation and twice the
accretion rate for the older part of the Kodiak Formation. The very high different rate of
accretion for the Ghost Rocks Formation compared to the younger part of the Kodiak Formation
and relatively closer rate of accretion to the accretion rate of older part of the Kodiak Formation
could be considered as a possibility that the Ghost Rock Formation likely accreted episodically
and also its possible that accreted roughly close to the accretion period of the Kodiak
Formation but obvious not at the same or close period with younger portion of the Kodiak

Formation. If the accretion situation of the Ghost Rock Formation is considered the same or
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close to the situation of the Kodiak Formation, the sedimentation rate magnitude of the Ghost
Rocks Formation was even bigger than the Kodiak Formation.

According to data available for the Chugach terrane in Sitka Island by Haeussler et al.,
2004, the westernmost unit of the Chugach accretionary complex in southeastern Alaska at Sitka,
consists of two adjacent blocks of accretionary graywackes which are different in age. The
western trenchward unit is about 12 km wide and the eastern most units are about 4 km wide.
These two units show a little or no maximum depositional rate difference in transect across due
to high rate of accretion. The western unit youngest detrital zircon age is about 74 Ma and
eastern unit is about 103-105Ma. Haeussler et al. 2004 located an abrupt age difference boundary
of about 30Ma between the eastern and western units. They interpreted the detrital zircon ages
difference between these two units is likely due to both a change in provenance and a fault.

The Narrow Cape Formation crops out both at Sitkinak Island and at Kodiak Island. The
lithology is similar at the two locations it is mainly silty sandstone, but its age, based on fossil
marine molluscan fauna and benthonic foraminifers, differs somewhat. It is late Oligocene to
Miocene on Sitkinak Island and on Kodiak Island it is Early to Middle Miocene. It is believed
that the Narrow Cape on Sitkiniak Island is older (Allison, 1976). SampkD339 from
Narrow Cape Formation with a minimum zircon age of 54 Ma is the youngest sample in this
study but that age is significantly older than the fossil ages. Probability density graphs of this
sample are very similar to those from the Ghost Rocks Formation. The large age discrepancy
between the fossil and minimum detrital zircon age and the overall similarity of the Narrow Cape
Formation detrital zircon age spectra to other Kodiak accretionary units, suggests that the
Narrow Cape Formation formed via local erosion of the Kodiak and Ghost Rocks Formation
during the Late Oligocene and Early to Mid-Miocene

There is a similarity between the overall shapes of probability density diagram of all
samples. All the probability density diagrams of this study samples begins with the highest pick
between 60 Ma to75 Ma. In all samples, the second and third high picks of probability density
are located between about 145 Ma to 195 Ma. Any recommended source rock for the Kodiak
Formation should at least satisfy some of the Kodiak Formation and Chugach terrane present and
past conditions. Like the volume of sediments and paleomagnetism. There are the two most
likely sources for the zircon grains in 60 to 75 Ma age range are Alaska Range terraned AR) a

Coast Plutonic Complex (CPC) of southeast Alaska and British Columbia.
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The Alaska Range consists of granitic to granodioritic pluton terrane of upper to upper
Mesozoic volcanic and volcano clastic rock with shelf and felyschoid sedimentary rocks
(Hudson, 1983). Between75 to 55Ma, during late Cretaceous and Paleocene subduction, the
Alaska Range forming magmatism was active (Wallace and Engebertson, 1984). The Alaska
Range seems to be autochthonous with respect to North America during the Paleocene time. The
geographic location and paleotectonic relation of the Chugach terrane with Alaska Range, make
it as reasonable source rock candidate for Kodiak Accretionary Complex. One problem for
considering Alaska Range as the source rock is that it has no evidence of a major uplift since its
formation (Hudson, 1983) another problem is that there are no evidences of deep rocks exposure
at the surface (Bacon et al., 1996). The main problem to considering the Alaska Range as the
source rock is that theie no evidence of any Precambrian basement or any sedimentary rock
derived from Precambrian basement rock to be the source of the measured Precambrian zircons
in almost all the samples.

The Jurassic to Tertiary plutonic and metamorphic rocks of CPC are widely extended
(1700) along the west coast of northern North America from northern Washington through
Coastal British Colombia and southern Alaska. The CPC terrane has been proposed as a source
for the Chugach flysch previously [Sample and Ried, 1986; Plafker et al., 1994] could be another
source rock candidate. The CPC is one of the largest coherent plutonic masses on earth that
includes many large terranes of intruded batholiths during Jurassic to Eocene [Boghossian
Gehrels, 2000; Hollister and Andronicos, 2000]. Major magmatic activity of the belt happened
90 Ma to 150 Ma and also between 40 Ma to 75 Ma [Boghossian and Ghesler , McClelland and
Mattinson, 2000; Saleeby, 2000]. Gehrels et al. 2009 in a comprehensive study on the CPC
concluded that, the magmatisem in this complex migrated eastward from 120Ma possibly to
60Ma and the axial portion of the complex formed 50Ma to 100Ma. Based on different mineral
type cooling age measurement, spectacular uplifts have happened to CPC during Paleocene and
Eocene (Crawford et al., 1987) there are also some geological and thermochronological
evidences that indicate significant uplift of CPC during latest Cretaceous [Gehrels et al.,1989;
Parrish, 1983]. It is strongly believed that a widespread southwest thrusting was active between
75Ma to 65Ma has happened to CPC [Hollister and Andronicos, 1997; Andronicos et al., 1999].
7KLV XSOLIW DQG LWTV GLUHFW HIIHFWV RQ WKH ZHVW QRU
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best candidate to be responsible for the high peaks of relative probability of our samples between
60Ma to 75Ma.

The Zircon population of second and third highest probability density peak of Kodiak
Island graywacky samples which is between 145 to 195 Ma could be originated from Talkeetna
arc. This arc is located at south-central Alaska is one of the few tilted volcanic-arc sections
exposed in any accreted arc worldwide. The Talkeetna Arc represents a fringing island arc
system extended continuously along the western margin of North America and Pacific Ocean
off-shore during the Early to Middle Jurassic [Plafker et al., 1994; Green et al., 2006].
According to Rioux et al. (2003), some of the best radiometric ages from Talkeetna Arc come
from the ages of plutons exposed along the southern boundary of the arc complex near the
Border Ranges Fault which measured about 201 Ma to 181 Ma and also plutons in the Talkeetna
Mountains to the North West which is about 177 Ma to 171 Ma. Thus the volcanic rocks detrital
zircon dating constrain the age of Talkeetna arc to be between 207 and 172 Ma (Green et al.,
2006).
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. The Kodiak Formation formed over a 13-14 my interval from Late Maastrichtian (69 Ma)
to approximately the boundary of Paleocdbecene (56 Ma). Previous studies based on
fossils measured 1-4 My interval during Maastrichtian for the formation which is
reasonable.

. The Ghost Rock Formation has been previously dated in range of Late Cretaceous to
Paleocene regarding to planktonic foraminifera fossils. Our data indicate this formation
formed rapidly over an approximately 1 Ma interval during the Late-Paleocene (58-59
Ma).

. The maximum depositional regression age of Narrow Cape Formation is 54.1Ma based
on our data, however, the unit contains early to mid-Miocene marine fossils (Nilsen and
Moore, 1978) indicating that the minimum zircon age is likely not the depositional age of

this formation.

. We calculated the rate of accretion for the Kodiak Formation more that twice as what

suggested in previous studies.

. Different rates of accretion between the Ghost Rocks and Kodiak Formations and even

within internal Kodiak Formation units can be explained by episodic as opposed to
continuous accretion.

. The gradual disappearance of Proterozoic and Archean zircons in the youngest Kodiak
Formation rocks suggest that the Kodiak accretionary complex moved away from
continental North America over its 13 m.y. accretionary history. This is consistent with
at least the shorter magnitude variations of the Baja B.C. hypothesis, but suggest that by
56 Ma the Kodiak Formation was near its current position offshore of the Alaskan
Peninsula.

. Overall, detrital zircon data suggests that the source rocks for the Kodiak accretionary
complex are most likely from: A) Coast Plutonic Complex terrane B) Talkeetna )Arc C

Alaska Range terrane.
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KD-03-66-2 107 |70121|0.9 |9.8290 (1.0 |4.0658 [1.5 |0.2898 1.1 |0.74 (1640.7/16.6 [1647.5|12.6 [1656.1 |19.1 [1656.1|19.1 |99.1
KD-03-66-3 644 |30656(1.7 |12.0355(0.7 |2.4833 [4.0 |0.2168 (4.0 |0.98 (1264.845.4 [1267.2|29.1 [1271.3 |13.9 [1271.3|13.9 |99.5
KD-03-66-4 752 33956 2.0 |20.7389(5.1 ]0.0998 [5.9 |0.0150 (3.0 |0.51 [96.0 |2.8 [96.6 |5.4 110.0 |119.9 |96.0 (2.8 |NA
KD-03-66-5 224 (12169 (2.4 |20.1541[9.7 |0.1557 |11.5 [0.0228 |6.2 |0.54 |145.1 |18.8 |147.0 [15.7 |177.1 (226.5 |145.1 (8.8 |[NA
KD-03-66-6 129 |5148 |3.7 |22.5415|19.3 |0.1507 [19.7 |0.0246 (4.3 ]0.22 [156.8 |6.6 [142.5 |26.2 [-90.5 |476.2 [156.8 |6.6 |NA
KD-03-66-7 103 |8010 |1.7 |19.0772|9.1 |0.1718 [11.0 |0.0238 6.3 |0.57 [151.5 [9.4 |[161.0 |16.4 [303.7 |206.7 [151.5 |9.4 |NA
KD-03-66-8 137 |5886 [2.0 |23.6294(34.5 |0.0757 [37.5 |0.0130 (14.7 |0.39 (83.1 |[12.1 (74.1 |26.8 [-207.4 |889.3 [83.1 |12.1 |[NA
KD-03-66-9 267 |21611(1.5 |18.9742(6.8 |0.2267 |7.8 [0.0312 |3.8 |0.49 |198.1 |7.5 |207.5 (14.7 |316.0 (155.2 |198.1 (7.5 |[NA
KD-03-66-10 [150 |7748 |4.2 [26.2558|32.6 |0.0782 |(33.2 |0.0149 |6.4 [0.19 |95.3 (6.0 |[76.5 |24.5 [|-479.2 |883.2 [95.3 [6.0 |[NA
KD-03-66-11 [309 (9002 |7.6 [21.6486|15.4 |0.0855 (15.9 |0.0134 |4.0 [0.25|85.9 (3.4 |83.3 |12.7 (7.7 373.0 [85.9 3.4 |NA
KD-03-66-12 [149 |3699 |3.0 (28.1716|44.6 |0.0623 [44.9 |0.0127 |5.2 [0.12 |81.5 (4.2 |61.4 |26.7 |-669.6 |1283.2(81.5 |4.2 [NA
KD-03-66-13 [104 |2813 |2.8 [40.4324|55.6 |0.0389 [55.7 |0.0114 |2.9 [0.05 |73.1 (2.1 |38.7 |21.2 [|-1797.0|220.2 (73.1 |2.1 |[NA
KD-03-66-14 (81 24968 (3.8 |20.9741(14.9 |0.3423 [15.1 |0.0521 (2.5 |0.17 (327.2 |[8.0 [298.9 |39.1 ([83.3 354.7 (327.2 |8.0 [NA
KD-03-66-15 [436 |12203|2.6 (22.8910|15.4 |0.0693 (15.6 |0.0115 |2.0 (0.13 |73.7 (1.4 |68.0 |10.2 [|-128.4 |383.3 (73.7 |1.4 [NA
KD-03-66-16 [105 |3534 |4.3 (20.7761|17.5 |0.1733 |(19.7 |0.0261 |9.1 |[0.46 |166.1 (14.9 |162.3 |29.6 |[105.7 |415.8 (166.1 |14.9 [NA
KD-03-66-17 [951 |5585 |2.8 (20.1740/|4.4 ]0.1062 (4.5 |0.0155|1.1 |[0.24 |99.4 (1.1 |102.4 |4.4 174.8 |103.1 [99.4 (1.1 |NA
KD-03-66-18 |1498 |2093245.6 (19.3908|1.8 ]0.3052 (2.7 |0.0429 |2.0 [0.73 |270.9 [5.2 |270.5 6.4 266.4 |42.1 |270.9 [5.2 |NA
KD-03-66-19 |467 |35281|1.6 (20.8003|3.8 ]0.1607 (4.2 |0.0242 |1.8 |[0.44 |154.4 (2.8 |151.3 |6.0 103.0 [90.2 |154.4 2.8 |NA
KD-03-66-20 (315 |2296238.1 [8.5477 |0.5 |5.3741 (1.5 |0.3332 |1.5 |[0.95 [1853.7]23.5 (1880.7|13.1 (1910.7 |8.5 1910.7(8.5 |97.0
KD-03-66-21 (76 1624 |2.6 [17.5527]49.2 |0.0854 (50.5 |0.0109 [11.7 [0.23 |69.7 (8.1 |83.2 |40.4 |(490.4 |1152.8/69.7 |8.1 |[NA
KD-03-66-23 [269 |13957|2.3 [19.3660(11.0 |0.1844 (11.2 |0.0259 |2.3 |[0.21 |164.9 (3.8 |171.9 |17.8 |[269.3 |252.7 (164.9 |3.8 [NA
KD-03-66-24 |102 |4086 |2.2 (34.6023|91.0 |0.0450 [91.8 |0.0113 |11.8 [0.13 |[72.4 (8.5 |44.7 |40.1 [|-1275.2|1786.7(72.4 |8.5 |[NA
KD-03-66-25 [664 |31539|2.1 (19.9432|9.0 ]0.1233 (9.4 |0.0178 |2.6 |(0.28 |113.9 (3.0 [118.0 |10.5 (201.6 |210.2 (113.9 |3.0 [NA
KD-03-66-27 |496 |25869 (1.3 (21.0183|8.7 ]0.0958 (9.2 |0.0146 |3.0 [0.33 |93.5 (2.8 [929 8.2 78.3 207.2 (93,5 |2.8 |[NA
KD-03-66-28 (289 [13701|2.0 (21.0818|14.0 |0.0799 (17.1 |0.0122 |19.8 |[0.57 |78.3 (7.6 |78.0 |12.8 |71.1 334.1 [78.3 |7.6 |NA
KD-03-66-29 |184 |17259|2.0 (18.9160(12.1 |0.2453 |13.1 |0.0337 [4.9 |0.38 |213.4 (10.4 |222.8 |26.1 (323.0 |275.5 [213.4 |10.4 |NA
KD-03-66-30 |1351 |43142|0.9 [21.2404(5.9 |0.0890 |6.3 |0.0137 (2.1 |0.33 |87.8 (1.8 |86.6 |[5.2 53.3 142.0 (87.8 |1.8 [NA
KD-03-66-32 [242 |5687 |2.0 (24.0900|10.4 |0.0698 (11.6 |0.0122 |5.1 |[0.44 |78.2 (4.0 |68.5 |7.7 -256.1 (264.1 |78.2 (4.0 |NA
KD-03-66-33 [108 |6789 |3.9 (19.2404|10.7 |0.2858 (11.3 |0.0399 |3.6 [0.32 |252.1 [9.0 [255.2 |25.5 |[284.3 |245.0 [252.1 |9.0 |[NA
KD-03-66-34 |566 |44917|2.5 [20.2556(3.5 |0.1092 [3.8 |0.0160 (1.5 [0.40 |102.6 (1.5 |105.2 (3.8 165.4 (82.1 |102.6 (1.5 |NA
KD-03-66-35 |134 |1475991.4 [5.5360 (0.4 |12.3648|2.0 |0.4965 (1.9 [0.98 |2598.641.2 |2632.5(18.5 |2658.7 |7.1 2658.7|7.1 |97.7
KD-03-66-36 |243 |31794(1.2 (8.1148 (0.4 |6.3339 |2.4 |0.3728 (2.4 [0.99 |2042.441.7 |2023.2|21.2 |2003.5 |7.1 2003.5(7.1 |101.9
KD-03-66-37 [995 |31578|1.7 (20.3176|3.4 ]0.1116 (4.1 |0.0164 |2.2 |[0.54 |105.1 (2.3 |107.4 |4.2 158.2 (80.5 |105.1 (2.3 |NA
KD-03-66-38 (33 9285 (2.4 |13.1551(5.4 |1.9779 |6.4 0.1887 (3.5 |0.55 [1114.435.8 [1108.0|43.3 |1095.5 |107.7 |1095.5(107.7|101.7
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KD-03-66-39 (49 3919 (2.9 |7.8894 (199.8|0.4414 |200.4|0.0253 [15.7 |0.08 [160.8 |24.9 [371.3 |725.8 |2053.4 |104.8 |2053.4|104.8|7.8
KD-03-66-40 |112 13121|2.6 (18.4359|11.4 |0.2349 (12.3 |0.0314 (4.6 [0.37 |199.4 |9.1 |214.3 [23.8 |381.1 |[257.4 |199.4 [9.1 [NA
KD-03-66-42 |146 |3976 |2.1 [36.4594(39.9 |0.0532 |40.7 |0.0141 (7.9 |0.19 [90.1 (7.0 |52.7 |20.9 [-1443.4|1350.7(90.1 |7.0 |NA
KD-03-66-43 |3609 |23601%3.9 [20.3767(1.0 |0.1207 |1.5 |0.0178 (1.1 [0.74 |114.0 (1.3 |115.7 [1.7 151.4 (23.8 |114.0 (1.3 |NA
KD-03-66-44 |107 |7324 |1.7 (23.6234|18.8 |0.1544 (19.0 |0.0265 |2.4 |[0.13 |168.3 (4.0 |145.8 |25.8 [|-206.8 |476.4 (168.3 |4.0 [NA
KD-03-66-45 [245 |4359 |2.1 (23.7538|19.5 |0.0671 (19.8 |0.0116 |3.4 |[0.17 |74.1 (2.5 |65.9 |12.7 [|-220.6 |495.6 [74.1 |25 |[NA
KD-03-66-46 471 18964 (1.8 [19.5613|5.0 |0.2067 (6.3 ]0.0293 (3.8 |[0.61 |186.3 |7.1 |190.8 [11.0 |246.3 [115.4 |186.3 |7.1 [NA
KD-03-66-47 |520 64486 (2.5 [6.7907 |0.5 (8.1093 (2.8 ]0.3994 (2.7 (0.99 |2166.250.1 |2243.3[25.0 |2314.3 |7.9 2314.3|7.9 |(93.6
KD-03-66-48 |342 |33901|1.6 [19.0084(5.1 |0.1762 |6.0 |0.0243 (3.1 [0.52 |154.7 (4.8 |164.8 [9.1 311.9 [117.0 (154.7 |4.8 [NA
KD-03-66-49 |496 |14942|2.9 (19.9239|5.9 ]0.0808 (8.6 |0.0117 |6.4 |[0.73 |74.8 (4.7 |789 6.6 203.8 |136.4 |74.8 (4.7 |NA
KD-03-66-50 (325 |1052141.9 (15.6965|1.6 |1.0567 (2.5 0.1203 |1.9 [0.77 |732.3 (13.1 |732.2 |12.9 [732.0 |33.5 |732.3 |13.1 [100.0
KD-03-66-51 |127 |3323 |3.1 |18.0816(20.3 |0.2884 |20.5 |0.0378 [2.5 |0.12 [239.3 [5.9 |257.3 |46.6 [424.5 |457.7 (239.3 |5.9 |NA
KD-03-66-52 |201 7742931.9 (8.8299 |0.4 |5.0207 (3.1 ]0.3215 (3.1 (0.99 |1797.248.5 |1822.8(26.4 |1852.2 |7.5 1852.2(7.5 |97.0
KD-03-66-54 [165 |80138|2.0 (9.3189 |0.4 |4.6273 (1.8 |0.3127 |1.7 |[0.97 (1754.226.4 |(1754.2|14.7 |(1754.2 |7.4 1754.2|7.4 ]100.0
KD-03-66-55 [526 |2237234.9 (13.6355/|0.6 |1.7017 (1.2 |0.1683 |1.0 (0.88 |1002.7]9.7 |1009.2|7.6 10233 |(11.3 |1023.3(11.3 |98.0
KD-03-66-56 [395 |28123|2.1 (20.2785|4.2 ]0.1934 |6.0 |0.0284 |4.3 |[0.71 |180.8 (7.7 |179.5 |10.0 |(162.7 |98.9 (180.8 |7.7 [NA
KD-03-66-57 |398 |22343|2.3 |22.1316(15.5 |0.0797 |16.1 |0.0128 |4.4 |0.27 [81.9 (3.6 |77.9 |12.1 [-45.7 |378.6 [81.9 |3.6 |NA
KD-03-66-58 (130 7278 |1.9 (19.0022|38.0 |0.2108 (38.2 |0.0291 (3.8 [0.10 |184.6 |7.0 |194.2 [67.7 |312.7 [895.0 |184.6 |7.0 [NA
KD-03-66-59 [109 |2149 |3.0 (21.9328|55.7 |0.0672 |56.3 |0.0107 |8.7 |[0.15 |68.5 (5.9 [66.0 [36.0 [-23.8 |1454.6(68.5 |5.9 [NA
KD-03-66-60 (363 17525|1.7 (20.0030(7.2 |0.1820 (7.7 |0.0264 2.6 [0.34 |168.0 (4.4 |169.8 |12.0 (194.7 |168.5 [168.0 |4.4 [NA
KD-03-66-61 [327 |31685|7.6 (12.0309/2.8 ]0.6104 (5.0 |0.0533 |4.1 [0.83 |334.5 (13.4 |483.8 |19.1 (1272.0 |53.9 [334.5 |13.4 [26.3
KD-03-66-62 |29 14284125 |(7.7827 |1.8 |6.7657 (3.0 ]0.3819 (2.4 (0.80 |2085.143.0 |2081.2(26.8 |2077.4 |32.2 |2077.4|32.2 (100.4
KD-03-66-63 [114 |4923 |3.0 (22.4488|18.5 |0.1828 [24.4 |0.0298 |15.9 [0.65 |189.1 [29.6 [170.5 [38.3 [-80.4 |456.9 (189.1 |29.6 [NA
KD-03-66-64 |56 2243 (1.9 |16.5391(46.3 |0.2152 |47.2 |0.0258 [9.6 |0.20 [164.3 |15.6 [197.9 |85.2 (6202 |1053.3|164.3 [15.6 |NA
KD-03-66-65 (288 |1034094.2 [6.8531 |0.4 |7.8667 (2.0 |0.3910 2.0 [0.98 [2127.535.8 [2215.9|18.1 (2298.6 |6.4 2298.6(6.4 |[92.6
KD-03-66-66 |369 |24573|4.0 [19.8817(3.3 |0.2092 |4.1 |0.0302 (2.3 [0.57 |191.6 (4.4 1929 [7.1 208.8 (77.2 |191.6 (4.4 |NA
KD-03-66-67 |148 |5892 |2.9 [15.5325(20.1 |0.1044 |20.7 |0.0118 [4.9 |0.24 |75.4 (3.7 |100.9 |19.9 |[754.2 |428.7 [75.4 |3.7 |NA
KD-03-66-68 1488 16999 2.0 (21.4125|7.6 |0.1206 (11.4 |0.0187 (8.6 |[0.75 |119.6 |10.1 |115.6 (12.5 |34.0 182.0 (119.6 |10.1 [NA
KD-03-66-69 (66 3414413.9 |4.8552 (0.9 |15.3379(7.8 |0.5401 (7.7 |0.99 [2783.8174.7(2836.5|74.2 |2874.1 |14.0 |2874.1|14.0 |96.9
KD-03-66-70 (391 |25111(3.3 (20.1479|5.9 0.2162 (7.4 |0.0316 |4.5 |[0.60 |[200.5 (8.9 [198.8 |13.4 (177.8 |138.1 [200.5 |8.9 [NA
KD-03-66-71 |104 |2133 |2.1 |31.3847(40.0 |0.0544 |41.6 |0.0124 |11.6 |0.28 |79.3 [9.2 |53.8 |21.8 [-977.6 |1217.7(79.3 9.2 |NA
KD-03-66-72 |186 11777 (2.3 (18.0250(14.2 |0.1135 (18.8 |0.0148 (12.3 [0.66 |95.0 |11.6 |109.2 [19.4 |431.5 |[317.2 |95.0 |11.6 [NA
KD-03-66-73 841 16287 |5.3 [20.9709|5.0 |0.0733 [5.4 |0.0112 2.1 (0.39 |71.5 (1.5 |71.8 (3.8 83.6 118.1 (71.5 |1.5 [NA
KD-03-66-74 |380 |9074 |3.0 [20.9040(13.3 |0.0894 |13.6 |0.0136 (3.0 |0.22 |86.8 (2.6 |87.0 |11.3 [91.3 315.6 |86.8 (2.6 |NA
KD-03-66-75 |167 |9177 |3.1 [20.8540(39.1 |0.1013 |39.3 |0.0153 [4.3 |0.11 |98.0 (4.2 |98.0 [36.7 [96.9 957.6 (98.0 |4.2 [NA
KD-03-66-76 [102 6197 |3.6 |[23.6865(18.7 |0.1706 (18.9 |0.0293 (2.8 [0.15 |186.2 |5.1 |159.9 [28.0 |-213.5 [474.0 |186.2 |5.1 [NA
KD-03-66-77 |117 (3017 |3.5 [21.2355(39.8 |0.0739 |42.4 |0.0114 [14.6 |0.34 |72.9 [10.6 |72.4 |29.6 [53.9 984.4 (72.9 |10.6 [NA
KD-03-66-79 |152 |37374|1.8 [19.3285(5.2 |0.2973 |6.0 |0.0417 [3.0 |0.49 |263.2 [7.6 |264.3 |14.0 (273.8 |119.7 [263.2 |7.6 |NA
KD-03-66-80 |1117 |56432|3.7 [20.51733.2 |0.1229 3.9 |0.0183 (2.2 |0.57 |116.8 (2.6 |117.7 4.3 135.3 [75.1 |116.8 [2.6 |NA
KD-03-66-81 |351 5531602.8 [9.0638 (0.4 (4.8218 (2.7 ]0.3170 (2.6 [0.99 |1774.941.0 |17887 [22.5 |1804.8 |7.0 1804.8(7.0 |98.3
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KD-03-66-83 |167 |28049 (3.3 |18.0889(5.3 [0.4621 [6.6 |0.0606 |3.9 [0.59 |379.5 [14.3 |385.8 |21.0 |423.6 [117.9 |379.5 [14.3 |[NA

KD-03-66-84 (132 [4166 |2.5 [30.6896|32.2 |0.0533 (35.9 |0.0119 (15.9 |0.44 |76.1 |12.0 |52.8 |18.5 [-912.0 |956.1 |76.1 |12.0 |[NA

KD-03-66-85 |61 91596 (3.6 |8.8589 (1.4 |[4.7502 |7.0 [0.3052 (6.9 [0.98 (1717.1]103.3|1776.1|58.7 |1846.3 |24.4 |1846.3(24.4 (93.0

KD-03-66-86 (148 (6411 |2.2 [21.5804|37.5 |0.0735 (39.3 |0.0115 (11.8 |0.30 |73.7 |8.7 |72.0 [27.3 |15.3 930.8 [73.7 |8.7 |NA

KD-03-66-87 |618 |19372(4.5 |22.0134/6.9 [(0.0704 (7.3 |0.0112 |2.3 (0.32 |72.1 (1.7 [69.1 |49 |-32.7 |168.2 |72.1 (1.7 |NA

KD-03-66-88 [179 |11749 (2.2 |21.2075|26.0 (0.1112 [26.2 |0.0171 |3.0 |(0.11 |109.3 (3.2 |107.0 |26.6 |57.0 |629.0 |109.3 (3.2 |NA

KD-03-66-89 [514 |1525445.4 |14.1919(0.6 (1.5232 2.3 |0.1568 |2.2 |0.97 |938.9 [19.5 [939.8 (14.2 |941.9 [12.2 |941.9 |12.2 |99.7

KD-03-66-91 (310 |56708|1.6 |18.7402(2.4 [0.4286 (3.4 |0.0582|2.4 |0.70 |365.0 (8.6 [362.2 (10.4 |344.2 [55.0 |365.0 |8.6 |NA

KD-03-66-92 891 |49544|2.8 |21.3582(7.4 [0.0743 |8.4 |0.0115|3.9 |0.47 |73.8 (29 (728 [5.9 |40.1 1776 (73.8 |29 |NA

KD-03-66-93 471 |16902 (2.8 |21.3274(8.9 [0.1062 [9.3 |0.0164 |2.6 |(0.28 |105.0 (2.7 |102.5 |9.0 |43.5 |212.9 |105.0 [2.7 |NA

KD-03-66-94 |335 14485 (24.3 |21.7103|6.8 [0.0966 |7.8 |0.0152 (3.8 (0.49 |97.3 (3.7 |93.6 |7.0 |0.8 164.6 [97.3 (3.7 [NA

KD-03-66-95 (192 |3997 |3.2 |20.4575(12.8 [0.0769 |13.4 |0.0114 |4.2 |0.31|73.1 (3.0 |[75.2 (9.7 |142.2 (300.3 |73.1 |3.0 |NA

KD-03-66-96 |68 5073 (2.5 (3.6928 [903.4|0.5716 |903.4|0.0153 (4.6 |0.01 (97.9 |4.4 |459.0 [#####(3310.6 |748.4 (3310.6|748.4|3.0

KD-03-66-97 [112 92328 (1.7 |7.7029 |0.7 |[6.9426 (2.3 |0.3879 |2.1 |(0.95 |2112.938.6 |2104.1|20.0 |2095.5 |12.6 |2095.5(12.6 |100.8

KD-03-66-98 (861 |33248|4.9 |20.4882(4.5 [0.0751 |5.0 |0.0112|2.1 |0.42 |71.5 (1.5 |[73.5 (3.5 |138.7 [105.7 |71.5 |15 |NA

KD-03-66-99 [169 |3890 (2.9 |18.9462|28.0 (0.0853 [30.1 |0.0117 |11.2 [0.37 |75.1 (8.3 [83.1 |24.0 |319.4 |647.3 |75.1 (8.3 |NA

KD-03-66-100 (304 |24987|3.6 |20.2809(5.3 [0.2079 6.6 |0.0306 |4.0 |0.60 |194.2 (7.6 [191.8 [11.6 |162.5 |[124.0 |194.2 |7.6 |NA

KD-03-66-101 (1259 |84134|2.7 |19.9259(1.4 [0.2147 |3.1 |0.0310 /2.8 |0.90 |197.0 [5.5 |[197.5 [5.6 |203.6 [31.6 |197.0 |55 |NA

KD-03-66-R33 [222 |37654 1.3 |18.8980(4.6 [0.4966 |[5.5 |0.0681 (3.1 |0.56 |424.5 [12.7 |409.4 (18.6 |325.2 [103.8 |424.5 |12.7 |[NA

KD-03-66-R33-773 14843 1.9 |18.7747(12.3 [0.5084 |12.6 |0.0692 |2.5 |0.20 |431.5 [10.6 |417.4 |43.0 |340.0 (279.8 |431.5 |10.6 |NA

X X X X x

X X X X X X X

Analyses with >10% uncertainty (1-sigma) in 206Pb/238Uaagenot included.

Analyses with >10% uncertainty (1-sigma) in 206Pb/207Ptaegy@ot included, unless 206Pb/238U age is <500 Ma.

Best age is determined from 206Pb/238U age for analyites206Pb/238U age <900 Ma and from 206Pb/207Pbf@ganalyses with
206Pb/238Uage > 900 Ma.

Concordance is based on 206Pb/238U age / 206Pb/28ydbvalue is not reported for 206Pb/238U ages <5@0bktause of large
uncertainty in 206Pb/207Pb age.

Analyses with 206Pb/238U age > 500 Ma and with >2086atdance (<80% concordance) are not included.

Analyses with 206Pb/238U age > 500 Ma and with >5%ns&/discordance (<105% concordance) are not included.

All uncertainties are reported at the 1-sigma level,inoldide only measurement errors.

Systematic errors are as follows (at 2-sigma level): [sampke5% (206Pb/238U) & 1.4% (206Pb/207Pb)] these valueseported on
cells U1 and W1 of NUagecalc.

Analyses conducted by LMC-ICPMS, as described by Gehrels et al. (2008).

U concentration and U/Th are calibrated relativ8iio_anka zircon standard and are accurate to ~20%.

Common Pb correction is from measured 204Pb with commomwmRpasition interpreted from Stacey and Kramers (1975).

Common Pb composition assigned uncertainties of 1.5 &P2204Pb, 0.3 for 207Ph/204Pb, and 2.0 for 20&PI5A.

U/Pb and 206Pb/207Pb fractionation is calibratediveldo fragments of a large Sri Lanka zircon of 56852 Ma (2-sigma).

U decay constants and composition as follows: 238U = 9.848610, 235U = 1.55125 x 10-10, 238U/235U = 137.88

Weighted mean and concordia plots determined with Is@plmwig, 2008).

7KH DERYH IRRW QRWH IRU WKH WDERQ DV DMHFREHRE HE @QUWUTWR IRRPWM @RWK GDPRS LWMGEIQ
$ULVRQD /DVHU&KURQ ZHEVLWH LQHRXBOLFDUWWLRGX®BWRRG 277 J
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KD-03-121-1 158 [3245 (3.3 |18.8121 |49.2 |0.0821[50.3 [0.0112[10.5[0.21 [71.8 [7.5 [80.1 [38.8 |335.5 [1183.8 |71.8 [7.5 |NA
KD-03-121-2 342 [8263 [2.4 |17.7427 |17.9 |0.0887 [18.1 [0.0114[2.1 [0.12 [73.2 |1.5 [86.3 [15.0 |466.6 |400.4 [73.2 [1.5 |NA
KD-03-121-3  [247 [5085 |[5.2 [25.8461 |19.0 [0.0913 [20.0 [0.0171/6.2 [0.31 [109.4 |6.7 [88.7 [17.0 |-437.6 [502.7 [109.4 [6.7 [NA
KD-03-121-4 |46  [39870 [4.0 [8.7904 [0.8 [5.1328 2.2 [0.3272[2.1 [0.93 [1825.032.7 [1841.6[18.7 [1860.3|14.3 [1860.3(14.3(98.1
KD-03-121-5  [113 [2146 (3.1 |16.2316 [83.6 [0.0979 [84.0 [0.0115/8.0 [0.10 [73.9 [5.9 [94.8 [76.2 [660.5 [2321.5(73.9 [5.9 [NA
KD-03-121-6 |93 4079 (3.9 [23.0419 |32.7 [0.1575[33.1 |0.0263(5.3 [0.16 |167.5 8.7 [148.5 |45.7 |-144.6 |328.3 [167.5 [8.7 |NA
KD-03-121-7  |244 [2428 |[1.5 |18.0363 |13.7 [0.0990 [19.5 [0.0130(13.9 [0.71 [82.9 |11.5 [95.9 [17.9 |430.1 [307.0 [82.9 [11.5|NA
KD-03-121-8  [526 |44217 [2.0 [20.2350 [2.6 [0.2101[3.5 [0.0308[2.3 [0.66 [195.7 |4.5 [193.6 [6.2 [167.7 [61.3 [195.7 [4.5 |NA
KD-03-121-9  [952 41330 [4.8 [20.5360 |6.8 [0.0735[7.1 [0.0110[2.1 [0.29 [70.2 |14 [72.0 |49 [1332 [159.2 [70.2 [1.4 |NA
KD-03-121-10 |93  [20383 [3.1 [13.4990 [2.0 |1.7844[3.2 [0.1747|2.5 [0.78 [1038.024.0 [1039.8[21.0 [1043.6/41.1 [1043.6/41.1/99.5
KD-03-121-11 |43  [3157 (3.3 |18.7981 |45.0 |0.1769 [48.1 [0.0241[17.0 [0.35 [153.6 [25.8 [165.4 [73.5 [337.2 [1070.3 [153.6 [25.8|NA
KD-03-121-12 |248 16045 [2.2 [21.7881 |12.0 [0.1074 [12.5 [0.0170[3.4 [0.27 [108.5 [3.6 [103.6 [12.3 |7.8 [291.4 [108.5 [3.6 |NA
KD-03-121-13 (1418 [23522 [2.7 [21.3400 |4.1 [0.0743|4.6 [0.0115[2.1 [0.46 [73.7 |15 [728 [3.3 |42.1 (985 [73.7 [1.5 |NA
KD-03-121-14 [277 [5547 [2.3 [22.8907 |18.0 [0.0700 [19.1 [0.0116/6.3 [0.33 [74.5 |4.7 [68.7 [12.7 |-128.3 |447.6 745 |4.7 |NA
KD-03-121-15 709 [65924 [5.6 [20.6224 [2.2 [0.1813[2.9 [0.0271[2.0 [0.68 |172.5 [3.4 [169.2 |4.6 [123.3 [50.7 [172.5 [3.4 |NA
KD-03-121-16 [203 13926 [1.7 [21.3872 |12.1 [0.1752 [12.2 [0.0272|1.4 [0.12 |172.8 [2.4 [163.9 [18.5 [36.8 [291.2 [172.8 [2.4 |NA
KD-03-121-17 (189 |11150 [4.2 |19.0266 8.1 [0.2101[8.7 [0.0290(3.3 [0.38 [184.3 |6.0 [193.7 [15.4 [309.8 [184.1 [184.3 [6.0 [NA
KD-03-121-19 [120 [13383 [2.5 |18.5781 |13.0 [0.2016 [13.5 [0.0272(3.6 [0.27 |172.8 |6.1 [186.5 [22.9 [363.8 [293.6 [172.8 [6.1 |NA
KD-03-121-20 |85  [8275 |4.1 [20.2870 [26.7 |0.1566 [27.3 [0.0230/5.5 [0.20 [146.9 [8.0 [147.8 [37.5 [161.8 [634.5 [146.9 [8.0 [NA
KD-03-121-21 127 (7546 [2.3 [21.7684 |16.6 |0.1858 [16.9 [0.0293[3.4 [0.20 [186.4 |6.2 [173.0 [26.9 |5.6 [|402.1 [186.4 [6.2 [NA
KD-03-121-22 124 |13794 [2.4 [20.2564 |16.7 |0.2247 [19.1 |0.0330[9.4 [0.49 [209.3 |19.4 [205.8 [35.6 [165.3 [391.5 [209.3 [19.4|NA
KD-03-121-23 [293 [7609 [2.9 [20.3756 |19.0 [0.0742 [19.6 [0.0110[4.8 [0.25 [70.3 [3.4 [72.7 [13.7 [151.6 |448.3 [70.3 [3.4 |NA
KD-03-121-24 146 |11051 (3.6 [21.4041 |15.6 [0.2120 [15.8 [0.0329[2.5 [0.16 [208.7 [5.2 [195.2 [28.1 [34.9 [375.0 |208.7 [5.2 |NA
KD-03-121-25 |84 1199 [1.7 |126.5080|127.1 |0.0120 [127.6/0.0110/10.3 [0.08 [70.4 [7.2 [121 [153 0.0 [0.0 [70.4 [7.2 |NA
KD-03-121-26 [119 [1879 |[1.2 [27.9520 |49.5 [0.0571[50.1 [0.0116(7.7 [0.15 [74.2 |5.7 [56.4 [27.5 |-648.0 [1435.2 |[74.2 [5.7 |NA
KD-03-121-27 217 [8209 |[5.5 [21.0804 |6.0 [0.1671[7.4 |0.0256/4.3 [0.58 |162.6 |6.9 [156.9 [10.8 |[71.3 [142.9 [162.6 [6.9 |NA
KD-03-121-28 [970 [26957 [3.5 [20.7165 [3.7 [0.1027 5.6 [0.0154[4.2 [0.75 [98.7 |41 [99.2 [5.3 [112.6 [865 [98.7 [|4.1 |NA
KD-03-121-29 |413 10125 [2.1 [20.6132 [8.9 [0.1059 (9.3 [0.0158[2.9 [0.31 [101.3 [2.9 [102.2 [9.1 [124.3 [209.0 [101.3 [2.9 |NA
KD-03-121-30 |49  [53066 [2.2 [8.9240 [2.7 [5.5019 8.2 [0.3561[7.8 |0.95 [1963.6131.8[1900.9[70.8 [1833.0[48.1 [1833.0(48.1|107.1
KD-03-121-31 185 [95509 [2.9 [6.1754 [0.5 |10.349¢2.0 0.4636[2.0 [0.97 [2455.239.9 [2466.6[18.7 |2475.9/8.8  [2475.98.8 [99.2
KD-03-121-32 502 [89859 [1.7 |19.8143 |4.3 [0.2155[5.2 |0.0310[2.9 [0.56 [196.7 |[5.7 [198.2 [9.3 [216.6 [98.7 [196.7 [5.7 |NA
KD-03-121-33 |99  [5488 [2.4 [20.8709 |16.6 [0.1679 [17.9 |0.0254/6.7 [0.38 [161.8 |10.7 [157.6 [26.1 [95.0 [394.4 [161.8 [10.7|NA
KD-03-121-34 124 4624 |[5.0 [23.5324 |17.8 |0.1566 [18.2 [0.0267|3.6 [0.20 [170.1 |6.1 [147.7 [25.0 |-197.1 |449.6 [170.1 [6.1 |NA
KD-03-121-35 (150 (0880 (3.9 |19.6601 |13.2 [0.2001 [13.4 |0.0285[2.6 [0.19 [181.3 |4.6 [185.2 [22.7 [234.7 |304.8 [181.3 |4.6 |NA
KD-03-121-36 626 [22058 [2.5 [21.6762 [8.0 [0.0956 [8.2 [0.0150[1.9 [0.23 [96.2 [1.8 [92.7 [7.2 |46 [192.0 |96.2 [1.8 |NA
KD-03-121-37 375 [21371 (3.6 |19.6634 [5.1 [0.2521 [12.2 |0.0360(11.1 [0.91 [227.7 [24.8 [228.3 [25.0 [234.3 [118.3 [227.7 [24.8|NA
KD-03-121-37 171 |146558[1.4 [7.8822 (0.6 [6.5799 [1.5 |0.3762|1.3 [0.91 [2058.323.6 [2056.7[13.0 |2055.0/10.7 |2055.0(10.7|100.2
KD-03-121-38 |2686 |153931[3.7 [20.1627 [0.9 [0.1808 [1.8 [0.0264[1.5 [0.85 [168.3 [2.5 [168.8 [27 [176.1 [21.5 [168.3 [2.5 |NA
KD-03-121-39 [113 [8650 |4.1 [20.9455 [9.9 [0.1856 [11.4 |0.0282|5.6 [0.49 [179.2 [0.8 [172.8 [18.1 [86.6 [235.6 [179.2 [9.8 |NA
KD-03-121-40 164 [5453 [2.7 |19.4448 |11.0 [0.1739 [11.2 [0.0245[2.1 [0.19 [156.2 [3.3 [162.8 [16.9 [260.1 [254.0 [156.2 [3.3 |NA
KD-03-121-41 233 19603 [2.6 |19.7527 |13.4 [0.1679 [13.9 [0.0240(3.7 [0.26 [153.2 |5.6 [157.6 [20.2 [223.8 [310.1 [153.2 [5.6 |NA
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KD-03-121-42 |171 (2385 |4.5 |23.7301 |46.9 |0.0609 |49.4 [0.0105|15.3 |0.31 |67.2 [10.2 |60.0 |[28.8 |-218.1 (1241.3 [67.2 |[10.2|NA
KD-03-121-43 |161 9359 |2.4 |26.4562 |39.6 |0.0582|42.4 [0.0112]15.3 [0.36 |71.5 |10.9 [57.4 |23.7 [-499.4|1089.0 [71.5 |10.9|NA
KD-03-121-44 |52 2223 2.9 |20.7690 |44.7 |0.1678 |46.4 [0.0253|12.5 [0.27 |161.0 |19.9 (157.5 |67.9 [106.6 |1107.3 (161.0 |19.9|NA
KD-03-121-45 |313 34450 |2.5 |19.5208 |2.7 0.3543 |5.2 [0.0502/4.5 [0.86 |315.5|13.8 (308.0 |13.9 [251.1 |62.1 315.5 |13.8|NA
KD-03-121-46  |277 10496 (3.0 |24.1647 [16.7 |0.0673 (17.9 |0.0118(6.6 |0.37 (75.6 [4.9 |[66.1 |11.5 [-263.9 [425.6 |75.6 [4.9 [NA
KD-03-121-47 |48 2295 4.5 [23.0433 |53.5 |0.1395|54.1 [0.0233|8.2 [0.15 |148.6 |12.0 [132.6 |67.4 [-144.8 |1419.1 (148.6 |12.0|NA
KD-03-121-48 |150 4291 |2.1 |20.8184 |18.1 |0.1636 |18.5 [0.0247]|4.0 [0.21 |157.3 |6.2 |[153.8 |26.5 [101.0 |431.3 |[157.3 |6.2 |[NA
KD-03-121-49 |495 18122 (5.4 |19.9635 |12.4 |0.0777 |12.6 |0.0112[1.6 |0.13 [72.1 |1.2 |75.9 (9.2 |199.3 [290.1 |72.1 |1.2 [NA
KD-03-121-50 |362 27964 |2.9 |19.8018 |8.7 0.2000 |18.9 [0.0287|1.9 [0.21 |182.5|3.4 (185.1 |15.0 (218.1 |201.3 |(182.5 |3.4 |[NA
KD-03-121-51 |46 3398 |5.1 [30.4994 |95.8 |0.1166 |96.5 [0.0258|11.5 |0.12 |164.1 |18.7 |112.0 (102.6|-893.9 |0.0 164.1 [18.7|NA
KD-03-121-52 |695 [9031 |2.8 |20.6308 |6.7 0.0709 |7.4 [0.0106|3.2 |0.42 |68.1 2.1 |69.6 |[5.0 |122.3 |158.6 [68.1 (2.1 [NA
KD-03-121-53 |307 10900 (4.0 |20.6536 |8.5 0.1765 (8.7 [0.0264|2.1 [0.24 |168.2 |3.4 |(165.1 |13.3 (119.7 |199.5 (168.2 |3.4 |[NA
KD-03-121-54 488 27080 |2.8 |23.7596 |9.9 0.0633 |10.0 [0.0109|1.8 [0.18 [69.9 |1.2 [62.3 [6.1 (-221.2|248.8 [69.9 |1.2 |[NA
KD-03-121-55 |407 12671 (3.2 |21.6408 (8.9 0.0701 /9.5 [0.0110(3.4 |0.35 |70.5 |24 1|68.8 |6.3 8.6 215.1 |70.5 |2.4 |NA
KD-03-121-56 |246 (8836 |3.8 |22.9099 (12.5 [0.1814|12.9 [0.0301|3.1 |0.24 |191.5 (5.9 |169.3 [20.1 |-130.4 310.7 [191.5 [5.9 [NA
KD-03-121-57 |380 [5696 [2.8 |21.3942 |16.2 |[0.0711|18.1 [0.0110|7.9 |0.44 |70.7 (5.6 |69.7 |(12.2 |36.0 [390.7 [70.7 [5.6 [NA
KD-03-121-58 |135 4501 |1.9 |19.3027 |28.5 |0.1018 |29.4 [0.0142|7.5 [0.26 |91.2 |6.8 (98.4 |27.6 [276.9 |663.9 [91.2 |6.8 |[NA
KD-03-121-59 |193 18322 (1.4 |15.4039 |130.5 |0.1002 |{130.7|0.0112(5.9 [|0.05 |[71.8 |4.2 |97.0 |121.4|771.7 |678.9 |71.8 |4.2 [NA
KD-03-121-60 [271 19585 (2.1 |20.3463 (10.1 |0.1929 (11.0 |0.0285(4.4 |0.40 (180.9 [7.8 |179.1 |18.1 (155.0 [236.6 |180.9 [7.8 [NA
KD-03-121-61 313 16122 (3.6 |20.4631 (8.3 0.2213 8.7 [0.0328|2.6 |0.30 |208.3 |5.3 |203.0 (16.0 |141.5 |195.6 [208.3 [5.3 [NA
KD-03-121-62 (81 3581 [3.2 [24.3081 |33.5 |0.1428 |34.8 [0.0252]9.5 [0.27 |160.3 |15.0 [1355 |44.2 [-279.0|874.0 (160.3 |15.0|NA
KD-03-121-63 |333 (8601 |2.2 |17.8303 |33.9 [0.0973|34.6 [0.0126|7.2 |0.21 |80.6 (5.8 |94.3 |31.2 |455.7 [771.8 [80.6 [5.8 [NA
KD-03-121-64 |576 34592 |3.1 |20.7544 |3.1 0.1957 |13.5 [0.0295|1.6 [0.46 |187.1 2.9 (181.5 |5.7 (108.2 |72.3 187.1 (2.9 |NA
KD-03-121-65 |208 22951 |3.3 [19.8272 |6.9 0.1928 |19.3 [0.0277|18.0 |0.93 |176.3 |31.3 |179.0 (31.7 |215.1 |160.2 [176.3 [31.3|NA
KD-03-121-66 |132 969 3.6 |29.2822 |59.6 [0.0522|61.1 [0.0111|13.7 |0.22 |[71.0 (9.7 |51.6 |30.8 |-777.5(1826.2 [71.0 (9.7 [NA
KD-03-121-67 |1349 |21792 |11.1|21.3023 |3.8 0.0697 |4.2 [0.0108/|1.9 [0.46 |69.0 |1.3 [68.4 |2.8 [46.3 [89.6 69.0 |1.3 [NA
KD-03-121-68 |144 7480 (2.7 |24.1775 |22.3 |0.1401 [22.9 |0.0246[4.9 |0.21 [156.5|7.5 |133.2 |28.5 |-265.3 [572.7 |156.5 |7.5 [NA
KD-03-121-69 |821 12508 (2.8 |21.6812 |5.3 0.0682 |6.2 |0.0107|3.3 [0.54 |68.7 2.3 [66.9 4.0 |(4.1 126.7 |[68.7 2.3 |[NA
KD-03-121-70 |119 6408 (2.4 |17.8933 (27.8 (0.2169 (31.6 |0.0282(15.1 [0.48 [179.0 |26.6 |199.3 |57.3 |447.9 [629.3 |179.0 [26.6|NA
KD-03-121-71 (180 7640 (2.4 |22.7335 [26.4 |0.1212 [27.0 |0.0200(5.6 |0.21 [127.6 |7.1 |116.2 |29.6 [-111.3 |658.9 |127.6 [7.1 [NA
KD-03-121-72 |140 5926 |3.6 |24.3640 |21.6 |0.1822|23.4 [0.0322]9.0 [0.39 |204.3 |18.2 [169.9 |36.7 [-284.8 |556.0 ([204.3 |18.2|NA
KD-03-121-73 |202 5219 |2.7 |23.9046 |33.0 |0.0811 |33.4 [0.0141}4.7 [0.14 |90.0 |4.2 (79.1 |25.4 [-236.6(852.9 [90.0 |4.2 |[NA
KD-03-121-74 |240 2808 |3.4 |17.8855 |7.7 0.4655 8.9 [0.0604|4.5 [0.50 |378.0 |16.5 (388.1 |28.8 (448.8 |171.5 |378.0 |16.5|NA
KD-03-121-75 |884 18761 (3.7 |22.1738 |8.2 0.0709 |18.4 [0.0114|2.0 [0.23 |73.1 |14 |[69.6 |5.7 [-50.3 |199.9 (73.1 |1.4 |[NA
KD-03-121-76  |107 1572 (1.5 |21.5691 |29.2 |0.0744 |29.9 |0.0116(6.4 |0.21 (746 |4.8 |72.8 |21.0 |16.5 |[714.0 |74.6 |4.8 [NA
KD-03-121-77 |56 2651 |3.8 |24.0927 |51.3 |0.1559 |54.8 [0.0272]19.1 [0.35 |173.3 |32.7 (147.1 |75.2 [-256.4|1382.8 (173.3 |32.7|NA
KD-03-121-79 |451 21359 |4.6 |20.6348 |4.0 0.1622 |4.5 [0.0243|12.0 [0.45 |154.6 |3.0 (152.6 |6.3 (121.9 |93.9 154.6 (3.0 |NA
KD-03-121-79 |149 7053 (4.5 |22.4208 |21.3 |0.1230 |21.7 |0.0200(4.3 |0.20 [127.6 |5.5 |117.8 |24.1 |-77.4 [525.4 |127.6 |5.5 [NA
KD-03-121-80 |388 17348 (3.3 |21.0592 |6.6 0.2208 |18.1 [0.0337|4.7 [0.58 |213.9 |19.8 (202.6 |14.8 (73.7 |156.1 ([213.9 |9.8 |[NA
KD-03-121-80 |218 11751 (3.8 |20.8334 [9.8 0.2032 |10.1 [0.0307|2.6 [0.26 |194.9 |5.0 (187.8 |17.4 [99.3 |232.0 (194.9 |5.0 |[NA
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KD-03-121-81 |690 (24909 |2.8 |22.9696 (7.8 |0.0650 8.4 [0.0108{2.9 [0.35 |69.4 (2.0 |63.9 (5.2 |-136.8(194.2 [69.4 (2.0 [NA

KD-03-121-82 |109 (1586 |1.9 |22.7028 |34.6 |0.1695 |36.3 [0.0279|11.0 |0.30 [177.5 |19.2 [159.0 |53.4 |-108.0 |873.0 (177.5 |19.2|NA

KD-03-121-83 |183 (6770 |2.3 |21.3308 |35.8 |0.1071(36.0 [0.0166|3.8 |0.11 [106.0 |4.0 (103.3 |35.3 |43.2 |879.6 (106.0 |4.0 [NA

KD-03-121-84 |207 (6250 |2.9 |21.8168 |19.3 |0.0897 |19.8 [0.0142|4.6 |0.23 [90.9 |4.2 ([87.2 |16.5 |-11.0 |468.7 [90.9 |4.2 [NA

KD-03-121-85 |288 (10958 |2.8 |20.0103 (9.7 |0.1915|11.3 |0.0278(5.9 [0.52 |176.7 [10.3 |177.9 (18.5 |193.8 [225.8 |[176.7 [10.3|NA

KD-03-121-86 |157 [228950(2.5 |8.5176 (0.5 |5.5617 |2.3 [0.3436(2.2 [0.97 |1903.836.8 |1910.2(19.7 |1917.1|9.3 1917.119.3 |99.3

KD-03-121-87 |93 2492 2.4 |20.0267 |21.5 [0.1543 |23.6 |0.0224[9.6 |0.41 [142.8 |13.6 |145.7 (32.0 [191.9 |505.4 |142.8 |13.6|NA

KD-03-121-88 |537 (12368 |2.4 |21.2339 |6.0 [0.1028 |6.8 |0.0158(3.2 |0.47 (101.3 3.2 [99.4 6.5 [54.0 |143.7 |101.3 |3.2 [NA

KD-03-121-89 591 (12618 |1.2 |23.6080 |11.8 [0.0594 |12.4 |0.0102(3.7 |0.30 [65.2 |2.4 |58.6 7.0 [-205.1|297.1 |65.2 |2.4 [NA

KD-03-121-90 |119 (3008 |2.4 |13.6865 |43.6 [0.1120 |[46.7 |0.0111(16.7 |0.36 [71.3 |11.9 |107.8 |47.8 (1015.7|927.4 |71.3 |11.9{7.0

KD-03-121-92 |379 (24577 |3.9 |26.8275 [25.7 |0.0791|28.1 |0.0154|11.3 [0.40 |98.5 |[11.0 |77.3 [20.9 |-536.6 [698.9 [98.5 [11.0|NA

KD-03-121-93 |374  |23842 |2.2 |20.8376 |7.0 [0.1923|7.7 |0.0291(3.1 |0.41 (184.6 |5.7 |178.6 (12,5 [98.8 |165.6 |184.6 |5.7 [NA

KD-03-121-95 |257 (3962 |2.8 |23.7835 |29.7 [0.0622|30.3 |0.0107(6.1 |0.20 [68.8 |4.2 [61.2 (18.0 [-223.8|762.3 |68.8 |4.2 [NA

KD-03-121-96 |835 (29318 |1.9 |20.0588 (2.6 |0.1953 |2.8 |0.0284|1.2 [0.44 |180.6 (2.2 |181.2 (4.7 |188.1 [59.6 [180.6 (2.2 [NA

KD-03-121-97 |992 (36329 |2.8 |19.8585 (4.5 |0.1189 |4.8 |0.0171{1.8 [0.36 |109.5 (1.9 |114.1 5.2 |211.5 [104.0 [109.5 [1.9 [NA

KD-03-121-98 |547 (34390 [5.1 |19.6414 (3.5 |0.2203 3.9 [0.0314|1.7 [0.44 ]199.2 (3.3 |202.1 (7.1 |236.9 [80.1 [199.2 (3.3 |NA

KD-03-121-99 229 (16421 |2.2 |18.9609 |29.4 [0.0849 |30.0 |0.0117(6.2 |0.21 (74.8 |46 |82.7 |23.8 [317.6 |680.8 |74.8 |4.6 [NA

KD-03-121-100 |86 1208 (3.3 |24.2731 |127.2 |0.0600 |127.5/|0.0106(8.3 |0.06 |67.7 [5.6 [59.1 |73.3 |-275.3 [1545.7 |67.7 [5.6 |NA

KD-03-121-101 |210 (1463 (3.6 |17.8915 |11.4 [0.1997 |12.5 |0.0259(5.0 |0.40 (164.9 |8.1 |184.8 [21.1 [448.1 |254.6 |164.9 [8.1 [NA

KD-03-121-102 |461 (11482 |1.7 |21.7414 |3.9 |0.1040|6.8 [0.0164(5.6 |0.82 (104.9 |5.8 |100.5 6.5 [-2.6 |95.2 |104.9 |5.8 [NA

KD-03-121-103 |674 [25006 |4.5 |20.7629 |9.5 [0.0744|10.2 |0.0112(3.8 |0.37 ([71.8 |2.7 |729 7.2 [107.3 |223.9 |71.8 |2.7 [NA

KD-03-121-104 (191 (8703 |10.2|18.1282 |13.9 [0.1712|15.0 |0.0225[5.5 |0.37 (143.5|7.8 |160.5 [22.3 [418.8 |312.7 |143.5 |7.8 [NA

KD-03-121-105 |238 |4055 (3.0 |20.9500 |29.0 [0.0716|29.3 |0.0109(4.2 |0.14 [69.7 |2.9 |70.2 |[19.9 [86.1 |700.7 [69.7 |2.9 [NA

KD-03-121-R33 |149 [23701 |2.5 |19.1077 |5.4 |0.4836 |5.7 [0.0670(1.8 |0.32 [418.1|7.4 |400.5 (18.8 (300.1 |122.9 |418.1 |7.4 [NA

KD-03-121-R33-4104 (12771 |2.4 |18.8142 |4.3 |0.4802|5.0 [0.0655[2.5 |0.51 [409.1 |10.1 |398.2 (16.5 [335.3 |97.6 |409.1 |10.1|NA

X X X X x

X X X X X X X

Analyses with >10% uncertainty (1-sigma) in 206Pb/238U age are haderwc

Analyses with >10% uncertainty (1-sigma) in 206Pb/207Pb age arechatéd, unless 206Pb/238U age is <500 Ma.

Best age is determined from 206Pb/238U age for analyses with 206Pb/238U adéa<a00 from 206Pb/207Pb age for analyses with 206Pb/238Uage > 900
Ma.

Concordance is based on 206Pb/238U age / 206Pb/207Pb age. Value is not reported bi@3@06&8ges <500 Ma because of large uncertainty in
206Pb/207Pb age.

Analyses with 206Pb/238U age > 500 Ma and with >20% discordance (<80% cawedrdee not included.

Analyses with 206Pb/238U age > 500 Ma and with >5% reverse discoradfX®{ concordance) are not included.

All uncertainties are reported at the 1-sigma level, and inaadlemeasurement errors.

Systematic errors are as follows (at 2-sigma level): [sathp®5% (206Pb/238U) & 1.4% (206Pb/207Pb)] these values are reported on celld WAL af
NUagecalc.

Analyses conducted by LMC-ICPMS, as described by Gehrels et al. (2008).

U concentration and U/Th are calibrated relative to Sri Lanka zstamard and are accurate to ~20%.

Common Pb correction is from measured 204Pb with common Pb compastiéippreted from Stacey and Kramers (1975).

Common Pb composition assigned uncertainties of 1.5 for 206Pb/204Pb, 203 Rt/204Pb, and 2.0 for 208Pb/204Pb.

U/Pb and 206Pb/207Pb fractionation is calibrated relative to fragmeniargeaSri Lanka zircon of 563.5 + 3.2 Ma (2-sigma).

U decay constants and composition as follows: 238U = 9.8485 x 10-10, 235U = 1.55126,238U/235U = 137.88.

Weighted mean and concordia plots determined with Isoplot (Ludwig, 2008).

7KH DERYH IRRW QRWH IRU WKH WDE®H/DV HWUKRKRIRRH @ €@ Q & HAL WKR $FRPRIQZLWK FEBWHGWDRO® H$S ULWHRR QRR W
/IDVHU&KURQ ZHEVLWH LQ SXEOLFDWLRQ PHWKRG ZZZ JHR DUL]JRQD HGX DOF
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KD-03-57-1 154 14390 1.7 |34.3296 |55.7 |0.0540 [56.1 |(0.0135 (6.5 |0.12 [86.1 |5.6 |53.4 |29.2 |-1250.3 [1870.4(86.1 |5.6 [NA
KD-03-57-2 500 (17404 |1.4 |20.7591 (6.7 0.1016 (7.5 0.0153 (3.4 |0.45 |97.8 (3.3 [98.2 7.0 107.7 [158.0 [97.8 |3.3 |NA
KD-03-57-3 86 1179 2.6 [10.8388 |346.5 [0.1579 [346.6 [0.0124 [9.1 [0.03 |79.5 (7.2 [148.9 |521.4 |1472.7 |(1247.2|79.5 |7.2 [5.4
KD-03-57-5 233 (9543 1.2 |23.4263 |24.3 |0.0788 |25.0 |0.0134 [5.7 |0.23 [85.7 |4.9 |77.0 (18,5 [-185.8 |614.8 [85.7 (4.9 |NA
KD-03-57-6 926 (19608 |5.4 |21.5207 9.0 0.0577 |10.2 |0.0090 (4.7 |0.47 [57.8 2.7 |57.0 |5.6 |21.9 216.1 |57.8 (2.7 |NA
KD-03-57-7 79 9316 4.8 |18.3613 [13.9 |0.4163 |14.7 |0.0554 |4.8 |0.33 |347.8|16.4 |353.4143.9 |390.2 [312.9 (347.8 |16.4 |INA
KD-03-57-8 292 |6788 2.4 [22.3556 |17.1 [0.0574 (17.7 [0.0093 [4.5 (0.26 |59.7 (2.7 [56.6 (9.8 -70.2 420.7 |59.7 (2.7 |NA
KD-03-57-10 255 [4948 2.7 (18.4936 |18.8 [0.0709 [20.9 [0.0095 [9.2 [0.44 |61.0 (5.6 [69.5 [14.1 |374.1 |427.1 |61.0 |5.6 [NA
KD-03-57-11 126 |6395 2.4 [18.9059 |62.0 (0.0904 [62.8 [0.0124 |10.0(0.16 |79.4 (7.9 [87.9 [52.9 |324.3 [1561.2|79.4 |7.9 [NA
KD-03-57-12 273 |4774 2.5 |[21.5130 |14.1 [0.0742 [15.0 [0.0116 |5.1 |(0.34 (74.2 |3.7 |72.7 |10.5 |22.7 340.6 |74.2 (3.7 |NA
KD-03-57-13 102 |1421 3.0 [27.6434 |160.7 [0.0594 [61.8 [0.0119 [11.5(0.19 |76.4 (8.7 [58.6 [35.2 |-617.6 (1807.8|76.4 |8.7 [NA
KD-03-57-14 446 (1080 2.0 [20.6765 |17.8 [0.0605 [18.9 [0.0091 |6.4 [0.34 |58.2 (3.7 [59.6 [10.9 |117.1 |(422.1 |58.2 |3.7 [NA
KD-03-57-15 259 [5571 2.9 [20.4999 |36.2 [0.0657 [36.4 [0.0098 [3.7 [0.10 |62.6 [2.3 [64.6 [22.8 |137.3 [876.8 |62.6 |2.3 [NA
KD-03-57-16 632 6329 2.1 [21.7497 |22.6 [0.0583 [23.4 [0.0092 [6.0 [0.26 |59.0 (3.5 [57.5 [13.1 |-3.5 552.2 [59.0 (3.5 |NA
KD-03-57-17 1415 |125614 2.1 |20.6479 (3.4 0.0679 (4.0 0.0102 (2.1 |0.52 |65.2 [1.4 [66.7 (2.6 120.4 [81.0 [65.2 |1.4 |NA
KD-03-57-18 755 16607 (2.9 |23.2384 (11.5 |0.0566 [12.2 |0.0095 |4.0 |0.33 |61.2 |2.4 |55.9 |6.6 -165.7 [287.6 [61.2 |2.4 |NA
KD-03-57-19 1136 |31556 (1.6 |20.3359 (4.6 0.1277 |5.4 0.0188 |2.9 |0.54 (120.3|3.5 |122.0 (6.2 156.1 |106.7 |120.3 [3.5 [NA
KD-03-57-20 392 (5915 5.0 (23.1828 |15.3 [0.0544 [16.4 [0.0092 |6.0 [0.37 |58.7 (3.5 [53.8 [8.6 |-159.8 (381.8 |58.7 [3.5 [NA
KD-03-57-21 463 (17314 |1.7 |21.6549 6.4 0.1001 |7.2 0.0157 |3.2 |0.45 (100.6|3.2 |96.9 |6.6 7.0 154.0 (100.6 |3.2 |NA
KD-03-57-22 5593 (77602 |5.1 |21.3290 |1.5 0.0624 |5.8 |0.0097 5.6 |0.97 [61.9 |3.5 |61.5 |3.5 |[43.3 359 [61.9 (3.5 |NA
KD-03-57-23 444 6495 2.1 (19.5797 |10.6 [0.0762 (13.6 [0.0108 [8.4 [0.62 |69.4 (5.8 (74.6 (9.7 2441 |245.5 169.4 |5.8 [NA
KD-03-57-24 472 (15640 |1.9 |21.0239 |7.9 0.0804 |19.5 0.0123 |5.2 |0.55 (78.5 |4.0 |78.5 [7.2 77.7 188.8 [78.5 4.0 |NA
KD-03-57-25 551 (25309 4.6 |21.7326 |11.7 |0.0674 |12.7 |0.0106 (4.9 |0.38 [68.1 |3.3 |66.2 (8.1 -1.6 283.9 [68.1 (3.3 |NA
KD-03-57-26 219 (3120 3.2 [19.2054 |53.8 [0.0617 [54.1 |[0.0086 |5.8 [0.11 |55.2 3.2 [60.8 [31.9 |288.4 (1321.5|55.2 |3.2 [NA
KD-03-57-26 246 (20021 |1.8 |18.9961 |2.6 0.4153 |3.9 0.0572 |2.8 |0.73 (358.7|19.9 |352.7 |11.5 |313.4 |59.6 [358.7 |9.9 |NA
KD-03-57-27 124 |4476 1.9 |18.2789 |33.8 [0.0995 (34.3 [0.0132 [5.7 |0.17 (84.4 |4.7 |96.3 |31.5 |400.3 [777.2 [84.4 |4.7 |NA
KD-03-57-28 660 |30226 (1.9 |20.3777 (3.3 0.1899 |4.6 0.0281 |3.1 |0.68 (178.4/5.5 |176.6 |7.4 151.3 ([78.1 (178.4 |5.5 |NA
KD-03-57-29 483 (29830 |1.7 |21.6275 |10.6 |0.0898 |11.8 |0.0141 (5.2 |0.44 [90.1 |4.7 |87.3 |9.9 10.0 255.1 [90.1 (4.7 |NA
KD-03-57-30 118 4912 3.1 (22.4017 |22.4 (0.1500 [22.7 [0.0244 3.9 [0.17 |155.3[6.0 [141.9(30.1 |-75.3 553.2 |155.3 [6.0 |NA
KD-03-57-31 4806 (92917 [9.3 |20.8138 |1.0 0.0780 |2.9 0.0118 (2.7 |0.93 |75.4 [2.0 [76.2 (2.1 101.5 ([24.7 [75.4 2.0 |NA
KD-03-57-32 137 |5318 2.4 (19.3943 |16.4 (0.1876 [17.7 [0.0264 |6.6 [0.37 |167.9{10.9 [174.5|28.4 |266.0 (379.7 |167.9 |10.9 [NA
KD-03-57-33 677 12981 |2.9 |21.4132 |5.5 0.0724 |6.8 0.0112 (4.1 |0.60 |72.1 (2.9 (71.0 (4.7 33.9 131.0 (72.1 |2.9 |NA
KD-03-57-34 225 (10118 |2.5 |16.1383 |32.8 (0.0866 (34.5 (0.0101 |10.7|0.31 [65.0 |7.0 |84.4 |27.9 |672.9 |[719.1 [65.0 |7.0 |NA
KD-03-57-35 174 |5529 2.6 [25.9162 |43.6 [0.0629 [44.5 [0.0118 |[8.9 [0.20 |75.7 6.7 [61.9 [26.7 |-444.8 |1195.0|75.7 6.7 [NA
KD-03-57-37 113 |8098 2.7 |(19.0019 (16.4 [0.2191 [17.4 [0.0302 |5.8 [0.34 |191.8(11.0|201.2 |31.7 |312.7 |374.8 |191.8 [11.0 |NA
KD-03-57-38 287 [7696 1.0 |24.5543 |28.1 |0.0788 |28.4 |0.0140 (4.0 |0.14 [89.8 |3.6 |[77.0 [21.1 [-304.7 |731.5 [89.8 (3.6 |NA
KD-03-57-39 560 |33419 |0.6 |20.7625 |4.5 0.1662 |5.0 0.0250 (2.2 |0.45 |159.4{3.5 [156.2 (7.3 107.3 [106.6 [159.4 |3.5 |NA
KD-03-57-40 259 4595 2.1 |[25.9052 (15.6 [0.0612 [17.8 [0.0115 |8.4 (0.47 |73.7 |6.2 |60.3 |10.4 |-443.6 |413.6 |73.7 [6.2 |NA
KD-03-57-41 336 (3826 3.2 [22.9449 |16.3 [0.0860 [16.9 [0.0143 |4.5 [0.27 |91.6 (4.1 [83.8 [13.6 |-134.2 |(405.7 |91.6 4.1 [NA
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KD-03-57-42 1153 |21463 (4.6 |21.2216 (8.0 0.0638 9.0 |0.0098 (4.1 |0.46 [63.0 [2.6 |62.8 |5.5 [55.4 190.7 [63.0 |2.6 |NA
KD-03-57-43 1404 23984 |2.1 |21.2091 |3.0 0.0719 (3.5 0.0111 (1.7 |0.50 |70.9 [1.2 ([70.5 (2.4 56.8 72.6 [70.9 (1.2 |NA
KD-03-57-44 675 24695 |3.5 |20.4846 |3.9 0.1687 (4.2 0.0251 (1.6 |0.38 |159.6[2.5 ([158.3 6.2 139.1 [91.8 [159.6 |2.5 |NA
KD-03-57-45 722 11000 (3.9 |21.8852 |7.3 0.0772 |7.9 0.0122 (3.2 |0.40 |78.5 [2.5 [75.5 (5.8 -18.5 176.2 (785 |2.5 |NA
KD-03-57-46 1094 |21178 (1.2 |21.5223 (4.2 0.0778 |14.7 0.0121 |2.1 |0.45 (77.8 |1.6 |76.0 (3.4 21.8 100.9 [77.8 1.6 |NA
KD-03-57-47 170 9920 3.2 [22.9135 |8.6 0.1693 |13.0 |0.0281 [9.7 |0.75 (178.9|17.1158.9 (19.1 [-130.8 |213.0 |178.9 (17.1|NA
KD-03-57-48 255 (10918 |2.5 |18.7950 |11.8 (0.1254 (13.2 [0.0171 |5.7 |0.44 [109.3|6.2 |120.0|14.9 |337.6 |269.3 (109.3 |6.2 |NA
KD-03-57-49 234 7039 2.1 |[25.2228 (32.0 [0.0668 [32.5 [0.0122 |5.4 [0.17 |78.3 [4.2 |65.7 |20.7 |-373.9 |849.1 |78.3 (4.2 |NA
KD-03-57-50 130 |3132 2.4 [16.7266 |27.1 [0.0897 [28.6 [0.0109 [9.2 [0.32 |69.8 (6.4 [87.2 [23.9 |595.8 [597.9 |69.8 [6.4 [NA
KD-03-57-50 215 (3309 3.0 [32.9571 |52.4 [0.0437 [52.8 [0.0105 |6.5 [0.12 |67.0 (4.4 [43.5 [22.5 |-1124.1 (1695.4|67.0 4.4 [NA
KD-03-57-16 595 (260241 |3.4 |16.9339 |1.3 0.7332 2.0 |0.0900 (1.6 |0.78 [555.8/8.5 |[558.4 (8.8 [569.1 |27.8 |555.8 (8.5 37'
KD-03-57-52 1477 22926 (4.2 |22.1956 |5.4 0.0591 (6.1 0.0095 2.9 |0.48 |61.1 [1.8 [58.3 (3.5 -52.7 130.7 [61.1 |1.8 |NA
KD-03-57-53 216 (20608 |2.2 |20.0833 (8.1 0.1756 (8.4 0.0256 (2.1 |0.25 |162.8[3.4 (164.3 [12.7 (185.3 |[189.5 |162.8 |3.4 [NA
KD-03-57-54 174 18620 2.1 |(19.1468 [27.0 [0.0964 [27.8 [0.0134 |6.5 [0.23 |85.7 [5.5 |93.4 |24.8 |295.4 |627.0 |85.7 [5.5 |NA
KD-03-57-55 392 (13741 |3.6 |21.8483 |17.6 |0.0705|18.2 |0.0112 (4.8 |0.26 [71.6 |3.4 |69.2 (12.2 [-14.5 427.0 |71.6 (3.4 |NA
KD-03-57-56 111 1543 2.3 [39.5882 |82.9 (0.0432 83.0 [0.0124 |5.5 [0.07 |79.5 (4.3 [43.0 [34.9 |-1722.4 (1157.7|79.5 4.3 [NA
KD-03-57-57 171 |3881 2.7 |(17.4227 (40.0 [0.0711 [42.8 [0.0090 |15.4(0.36 |57.7 (8.8 |69.8 |28.9 |506.8 [913.3 |57.7 (8.8 |NA
KD-03-57-58 180 5990 1.6 |23.9724 |31.3 |0.0788 (31.6 |[0.0137 (4.1 |0.13 (87.7 |3.6 |77.0 |23.4 |-243.7 [808.7 [87.7 |3.6 |NA
KD-03-57-59 105 |6368 1.8 |18.5188 |13.4 |0.3106 [14.0 |0.0417 4.0 |0.29 [263.5|10.3 [274.6 [33.6 (371.0 |302.6 [263.5 [10.3 |NA
KD-03-57-60 548 (7089 4.8 |23.3896 [16.7 |0.0649 |17.2 |0.0110 |4.1 |0.24 |70.6 |2.9 |63.9 |10.6 |-181.9 [419.4 [70.6 [2.9 |NA
KD-03-57-61 745 18329 4.2 |23.5916 [13.0 |0.0534 |13.3 |0.0091 |2.9 |0.22 |58.7 |1.7 |52.8 |6.8 -203.4 |325.8 |58.7 |1.7 [NA
KD-03-57-62 424 (11817 |4.3 |21.1243 |15.5 (0.0841 [16.5 [0.0129 |5.7 |0.35 [82.5 |4.7 |82.0 |13.0 |66.4 370.9 [82.5 (4.7 |NA
KD-03-57-63 217 8447 3.4 (20.9702 (8.9 0.1967 (9.2 0.0299 (2.0 |0.22 |190.1|3.8 [182.4 [15.3 |[83.7 212.0 |190.1 (3.8 |NA
KD-03-57-64 863 (18288 |6.5 |22.1463 |12.1 |0.0618 |13.3 |0.0099 (5.6 |0.42 [63.7 |3.5 |60.9 |7.9 -47.3 294.4 163.7 (3.5 |NA
KD-03-57-66 264 (11570 |2.3 |26.3570 |31.3 |0.0692 |33.1 |0.0132 (10.8|0.33 [84.7 |9.1 |(68.0 (21.7 [-489.4 [847.5 [84.7 (9.1 |NA
KD-03-57-67 686 (8873 4.2 |21.4519 (10.2 |0.0608 |10.4 |0.0095 |1.5 |0.15 |60.7 |0.9 |60.0 |6.0 29.6 246.1 [60.7 (0.9 |NA
KD-03-57-68 226 [7756 2.7 |20.9104 |15.5 (0.1215(16.4 [0.0184 |5.3 (0.33 [117.7|6.2 |116.4|18.0 |90.5 368.8 |117.7 (6.2 |NA
KD-03-57-69 1603 |29964 |6.4 |20.6594 |1.6 0.1032 2.4 0.0155 (1.7 |0.72 |98.9 [1.7 [99.7 (2.2 119.0 (38.8 [98.9 |1.7 |NA
KD-03-57-70 137 |5853 2.1 [20.4946 |22.8 [0.1488 [23.7 [0.0221 |6.3 [0.27 |141.0{8.8 [140.8 |31.1 |137.9 [541.8 |141.0 |8.8 [NA
KD-03-57-75 140 |6635 6.5 [21.5600 |23.3 [0.1612 [23.6 [0.0252 (3.2 [0.13 |1605(5.0 (151.8 (33.2 |[17.5 567.3 |160.5 (5.0 |NA
KD-03-57-72 108 4743 4.9 [26.1620 [19.1 |0.1401 |19.7 |0.0266 (5.1 |0.26 |169.1/8.6 (133.1 (24.6 |[-469.7 (507.8 |169.1 |8.6 [NA
KD-03-57-73 432 9166 4.2 120.5224 [21.7 ]0.0641 |21.9 |0.0095 2.5 |0.12 |61.2 [1.5 [63.1 (13.4 (134.7 |[515.3 |612 |1.5 [NA
KD-03-57-72 186 |2287 2.4 |(22.3536 20.4 [0.0670 [21.2 [0.0109 |6.0 [0.28 |69.7 |4.2 |65.9 |13.5 |-70.0 501.7 [69.7 (4.2 |NA
KD-03-57-73 250 (15026 |2.0 |22.6782 |22.8 (0.1062 (23.0 [0.0175 (2.8 |0.12 [111.6|3.1 |102.5|22.4 |-105.3 |566.5 (111.6 |3.1 |NA
KD-03-57-74 751 ]11696 |5.5 |23.9373 |9.3 0.0541 (9.8 0.0094 (3.1 |0.32 |60.2 [1.9 [53.5 (5.1 -240.0 [235.5 [60.2 |1.9 |NA
KD-03-57-75 123 |2049 3.4 (24.7022 (43.3 [0.0502 [44.1 [0.0090 |8.5 [0.19 |57.7 (4.9 |49.8 |21.4 |-320.1 |1156.9|57.7 (4.9 |NA
KD-03-57-76 554 6254 3.1 [23.1769 |17.0 [0.0575 [18.0 [0.0097 |5.7 [0.32 |62.0 (3.5 [56.8 [9.9 |-159.1 [(425.7 |62.0 |3.5 [NA
KD-03-57-77 1200 |14460 (3.5 |20.8600 (3.9 0.0597 |14.3 |0.0090 (1.8 |0.43 [57.9 |1.1 |58.8 |2.5 [96.2 92.0 [57.9 (1.1 |NA
KD-03-57-78 145 4883 2.9 |(24.1203 (48.1 [0.0619 [49.6 [0.0108 |11.9(0.24 |69.4 (8.3 |61.0 |29.4 |-259.3 |1286.7|69.4 (8.3 |NA
KD-03-57-79 514 |9936 2.9 |[20.9724 |16.6 [0.0726 [17.3 |0.0110 |4.9 (0.28 (70.8 |3.4 |71.2 |11.9 |83.5 395.9 [70.8 (3.4 |NA
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KD-03-57-80 792 (20857 (3.3 |20.8293 |10.4 |0.0611 [11.0 |0.0092 3.8 |0.34 |59.3 [2.2 [60.2 |6.5 |99.7 246.2 |59.3 2.2 |NA

KD-03-57-81 275 (3470 2.5 (23.6772 |27.6 |0.0574|28.3 |0.0099 6.2 [0.22 |63.2 |3.9 [56.6 (15.6 |-212.5 |704.9 |63.2 (3.9 [NA

KD-03-57-83 698 20714 (4.3 |20.2161 (4.6 0.0898 |6.3 |0.0132 4.3 (0.69 |84.3 |3.6 |87.3 (5.3 (169.9 |107.3 [84.3 (3.6 |NA

KD-03-57-84 654 |145387 2.3 |18.9022 (2.0 0.4137 |13.0 |0.0567 (2.3 |0.76 |355.6|7.8 |351.5(8.9 (324.7 |44.4 ([355.6 (7.8 |NA

KD-03-57-85 405 |13600 |7.0 (21.8958 (8.7 0.1583 |9.2 [0.0251 |3.1 [0.34 |160.1/5.0 |149.3 |12.8 |[-19.7 (210.4 (160.1 5.0 |NA

KD-03-57-86 229 4691 |2.9 |[25.3757 (33.9 |0.0602 |34.3 [0.0111 (5.4 (0.16 (71.0 |3.8 |59.3 (19.8 |-389.6 [904.0 |71.0 [3.8 |NA

KD-03-57-87 282 6712 4.1 |20.6677 |20.0 [0.0643 [20.7 [0.0096 |5.1 |0.25 |61.8 |3.2 |63.2 |12.7 (118.1 |476.2 [61.8 (3.2 |NA

KD-03-57-88 93 4153 (2.6 [13.6093 [128.4 |0.2687 |128.5 |0.0265 (3.8 |0.03 [168.7|6.3 [241.6 |283.4 |1027.2 |474.6 |168.7 |6.3

KD-03-57-90 755 53098 (4.6 (20.3130 3.2 0.1803 |[4.5 |0.0266 (3.2 |0.71 |169.0{5.4 (168.3|7.0 |158.8 ([74.1 [169.0 |5.4 [NA

KD-03-57-91 79 3882 3.3 (21.7522 [39.4 |0.1662 |41.7 |0.0262 |13.5(0.32 |166.9|22.3 |156.1 |60.4 |-3.8 985.6 |166.9 |22.3 |NA

KD-03-57-92 744 (8912 4.9 |21.6283 |10.0 [0.0603 [10.9 |0.0095 4.5 |0.41 |60.7 (2.7 [59.5 |6.3 (9.9 239.9 [60.7 2.7 |NA

KD-03-57-94 955 [14194 |2.9 |20.9791 |8.6  [0.0652 (8.9 [0.0099 |2.3 |0.26 |63.6 |1.5 |64.1 |5.6 [82.7 205.1 |63.6 |1.5 |NA

KD-03-57-95 270 (3274 |3.8 |18.5538 |18.1 [0.0682 (18.8 [0.0092 |5.3 |0.28 |58.9 |3.1 |67.0 [12.2 [366.7 |410.1 [58.9 (3.1 |NA

KD-03-57-96 108 (3428 (2.7 |[25.8275 [34.8 |0.1297 |35.8 |0.0243 (8.6 |0.24 |154.8|13.2 (123.9 |41.8 |-435.8 (937.1 |154.8 |13.2 [NA

KD-03-57-97 1084 (17554 |[12.2|22.0661 |3.5 |0.0664 [4.9 |0.0106 (3.4 |0.70 |68.1 (2.3 [65.3 3.1 |-385 |85.8 |68.1 |2.3 [NA

KD-03-57-98 439 |25052 |2.2 (19.8586 (3.7 0.2000 |4.3 [0.0288 |2.2 [0.51 |183.1|3.9 |185.2|7.2 [211.5 (84.8 (183.1 (3.9 |NA

KD-03-57-99 108 (5050 (2.1 (18.7365 [14.2 |0.1832|15.8 |[0.0249 (6.7 |0.43 |158.5|10.5(170.8 |24.8 |344.7 (323.7 |158.5 |10.5 [NA

KD-03-57-100 147 (12015 (2.9 (23.2678 [16.3 |0.1697 |17.4 |0.0286 (6.2 |0.36 [182.0|11.1 (159.1 |25.6 |-168.9 |[407.0 |182.0 |11.1 [NA

KD-03-57-R33 266 (42490 |1.1 |18.3166 |2.6 0.4924 |14.6  |0.0654 (3.9 |0.83 |408.5|15.3 [406.6 |15.5 |395.7 [57.6 4085 |15.3 [NA

KD-03-57-R33-2 (114 |15369 |1.4 |19.3505 (6.3 0.4821 (7.0 [0.0677 (3.1 |0.44 |422.0{12.6 [399.5 |23.2 |271.2 (145.1 [422.0 |12.6 [NA

X X X X x

X X X X X X X

Analyses with >10% uncertainty (1-sigma) in 206Pb/238U age are hadeic

Analyses with >10% uncertainty (1-sigma) in 206Pb/207Pb age anechaled, unless 206Pb/238U age is <500 Ma.

Best age is determined from 206Pb/238U age for analyses with 206Pb/238U adéa<a00 from 206Pb/207Pb age for analyses with 206Pb/238Uage > 900
Ma.

Concordance is based on 206Pb/238U age / 206Pb/207Pb age. Value is not repa2@@PIid238U ages <500 Ma because of large uncertainty in
206Pb/207Pb age.

Analyses with 206Pb/238U age > 500 Ma and with >20% discordance (<80% cawedrdee not included.

Analyses with 206Pb/238U age > 500 Ma and with >5% reverse discoradrX®¥4 concordance) are not included.

All uncertainties are reported at the 1-sigma level, and incladlemeasurement errors.

Systematic errors are as follows (at 2-sigma level): [sahpR5% (206Pb/238U) & 1.4% (206Pb/207Pb)] these values are reported on cefid WL aof
NUagecalc.

Analyses conducted by LMC-ICPMS, as described by Gehrels et al. (2008).

U concentration and U/Th are calibrated relative to Sri Lanka zstandard and are accurate to ~20%.

Common Pb correction is from measured 204Pb with common Pb compasiéigreted from Stacey and Kramers (1975).

Common Pb composition assigned uncertainties of 1.5 for 206Pb/204Pb, 203 Rt/204Pb, and 2.0 for 208Pb/204Pb.

U/Pb and 206Pb/207Pb fractionation is calibrated relative to fragmentargeaSri Lanka zircon of 563.5 + 3.2 Ma (2-sigma).

U decay constants and composition as follows: 238U = 9.8485 x 10-10, 235U = 1.55126,238U/235U = 137.88.

Weighted mean and concordia plots determined with Isoplot (Ludwig, 2008).

7KH DERYH IRRW QRWH IRU WKH WDE®H/DVHUKRKRRRH @ €8 8 & HAL WKR $FRPRIQZLWK FERBWHGWDROG H$S ULWHR QRR W
/IDVHU&KURQ ZHEVLWH LQ SXEOLFDWLRQ PHWKRG ZZZ JHR DUL]JRQD HGX DOF
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KD-03-59-1 429 (15374 (1.3 |20.1260 |4.7 |0.1791 (5.6 [0.0261 3.1 |0.55 |166.3 |5.1 (167.3 (8.7 |180.4 |109.3 [166.3 (5.1 |[NA
KD-03-59-2 257 16856 |2.1 |22.9282 |30.3 |0.0594 (30.7 |0.0099 |4.9 |0.16 |63.4 (3.1 |58.6 |17.5 |-132.4 |764.1 |63.4 3.1 |NA
KD-03-59-3 483 |13348 2.1 [20.4235 5.4 [0.0949 (6.4 [0.0141 (3.5 |0.55 [90.0 (3.2 |92.1 |5.7 |146.1 |126.4 [90.0 3.2 |NA
KD-03-59-4 292 (4771 (3.9 (21.7450 |12.5 |0.0988 |13.1 |(0.0156 |[4.0 [0.31 |99.7 |4.0 [95.7 (12.0 [-3.0 301.8 [99.7 4.0 |NA
KD-03-59-5 278 (5054 |3.2 (23.3262 |13.1 |0.0570 |13.5 |0.0096 |3.4 [0.25 |61.9 |2.1 [56.3 (7.4 [-175.1 (327.3 |61.9 2.1 |NA
KD-03-59-6 100 |6668 |4.7 |20.4895 |15.2 |0.1757 |15.5 [0.0261 (3.0 [0.20 |166.2 [5.0 |164.4 [23.6 (138.5 (359.2 |166.2 |5.0 |NA
KD-03-59-7 267 (4260 (4.3 (23.2413 (14.6 |0.0668 |[15.4 |0.0113 |4.9 |0.32 |72.2 |3.5 |65.7 |9.8 |-166.0 [365.5 |72.2 3.5 |NA
KD-03-59-8 1056 (10746 [4.5 |20.5050 (7.5 ]0.0766 |8.9 |0.0114 |4.7 (0.53 [73.0 |3.4 |75.0 |6.4 [136.7 |176.2 |73.0 3.4 |NA
KD-03-59-10 510 (43430 (3.5 (20.1098 |4.5 [0.1711|5.0 |0.0250|2.1 [0.42 |158.9 |3.3 [160.4 (7.4 [182.2 [105.7 |158.9 (3.3 |NA
KD-03-59-11 182 |3315 |2.3 |23.0898 |19.1 |0.0604 |21.3 [0.0101 (9.5 [0.45 [64.9 [6.1 [59.6 [12.3 [-149.8 (477.1 |64.9 6.1 |NA
KD-03-59-12 199 |3318 |3.3 |22.0575 |18.6 |0.0674 |21.3 [0.0108 (10.4[0.49 [69.1 |7.1 |66.2 [13.6 [-37.5 |[453.8 |69.1 7.1 |NA
KD-03-59-13 224 5016 (3.7 (27.7898 (38.1 [0.0491 |38.7 |0.0099 |6.7 [0.17 |63.4 |4.2 |48.6 |18.4 |-632.1 |1074.7|63.4 4.2 |NA
KD-03-59-13 93 [4614 |2.7 (17.3831 |11.8 |0.2030 |12.6 |(0.0256 |4.3 [0.35 |162.9 |7.0 [187.7 (21.5 [511.8 ([259.6 |162.9 |7.0 |NA
KD-03-59-15 159 |5141 |3.0 |24.7377 |18.7 |0.0571|19.2 [0.0103 (4.6 [0.24 |65.7 [3.0 |[56.4 [10.5 [-323.8 (482.4 |65.7 3.0 |NA
KD-03-59-16 404 (34950 |2.1 |19.9259 [4.4 |0.1912 4.6 |0.0276 |1.5 |0.32 (175.7 2.6 [177.6 |7.6 |203.6 |101.8 [175.7 (2.6 [NA
KD-03-59-17 153 |18364 |3.4 |20.9498 |7.2 |0.2080 |8.0 [0.0316 (3.5 [0.44 [200.6 [6.9 [191.9 (14.1 (86.1 171.8 |200.6 6.9 |NA
KD-03-59-18 65 (3450 (2.5 (18.7163 [40.9 |0.1856 |43.8 |0.0252 |15.7]0.36 |160.4 |24.8|172.9 |69.7 [347.1 |962.4 |160.4 |24.8 |NA
KD-03-59-19 55 [2383 (4.0 (23.5472 |40.9 |0.1515 |41.5 |0.0259 (7.2 |0.17 |164.7 |11.7|143.3 |55.5 |-198.7 |1062.8|164.7 |11.7 |NA
KD-03-59-22 288 (10475 (2.6 (19.5882 6.8 [0.1073 (7.7 |0.0152 (3.6 [0.47 |97.5 |3.5 |103.5 |7.6 |243.2 |157.5 |97.5 3.5 |NA
KD-03-59-23 175 |9093 |3.5 |20.7499 |6.9 |0.2075|8.4 [0.0312 (4.7 [0.56 [198.2 [9.2 [191.5 [14.6 (108.7 (164.0 |198.2 (9.2 |NA
KD-03-59-24 183 |8559 |1.7 |22.3959 |23.6 |0.0726 |23.9 [0.0118 (3.8 [0.16 [75.6 (2.9 [71.2 |[16.4 [-74.6 |[584.2 |75.6 2.9 |NA
KD-03-59-25 1461|28910 |3.1 |21.6679 |4.1 |0.0730 |4.5 [0.0115(1.9 [0.42 [73.6 [1.4 (716 (3.1 |[5.5 98.4 [73.6 1.4 [NA
KD-03-59-26 236 (14652 (4.4 (20.3080 (9.2 [0.1844 9.7 ]0.0272|2.9 |0.30 |172.7 |5.0 |171.8 |15.3 |159.3 |216.4 |172.7 |5.0 |NA
KD-03-59-27 219 [#390 (2.6 (20.3088 [21.2 |[0.0762 |21.6 |0.0112 |4.0 |0.19 |71.9 |29 |745 |15.5 |159.2 |501.4 |71.9 2.9 |NA
KD-03-59-28 110 |2733 |1.9 |8.8276 |211.6(0.1995 |211.8(0.0128 (10.7(0.05 [81.8 (8.7 |184.7 (373.7 (1852.7 (301.9 |1852.7 |301.9 |4.4
KD-03-59-29 243 5650 (2.1 (23.0076 (33.6 [0.0636 |34.2 |0.0106 |6.4 [0.19 |68.1 |4.3 |62.6 |20.7 |-140.9 |851.6 |68.1 4.3 |NA
KD-03-59-30 311 (4168 (3.4 (20.6995 [26.2 [0.0674 |26.5 |0.0101 (3.3 [0.13 |64.9 |2.2 |66.2 |17.0 |114.5 |628.6 |64.9 2.2 |NA
KD-03-59-32 371 (7000 (2.9 (21.2343 (8.1 |0.0703 9.3 |0.0108 |4.6 |0.49 |69.5 |3.2 |69.0 |6.2 |54.0 193.5 |69.5 3.2 |NA
KD-03-59-34 88 1999 (2.6 (15.3807 (205.7 [0.0781 |205.9 |0.0087 [9.0 [0.04 |55.9 |5.0 |76.3 |152.5|774.8 |1187.4|55.9 5.0 |NA
KD-03-59-35 272 (10546 (3.1 (18.8430 (19.8 |[0.0745|20.6 |0.0102 |5.5 |0.27 |65.3 |3.5 |72.9 |145 |331.8 [453.2 |65.3 3.5 |NA
KD-03-59-36 108 |3273 |3.7 |15.4820 |26.6 |0.0942 |27.9 [0.0106 (8.3 [0.30 [67.9 [5.6 [91.4 [24.4 [761.0 |[570.2 |67.9 5.6 |NA
KD-03-59-37 272 5682 |3.9 |22.2178 |22.6 |0.0616 {22.7 |0.0099 |2.6 |0.11 |63.7 (1.6 |60.7 |13.4 |-55.1 |556.5 (63.7 1.6 [NA
KD-03-59-38 1262 (74562 |3.4 (20.1133 (1.3 [0.1895|2.6 |0.0276 [2.2 [0.85 (175.8 |3.8 |176.2 (4.1 (181.8 (31.4 |175.8 |3.8 [NA
KD-03-59-39 78 3344 (6.7 (22.2961 (28.3 |0.1484 |28.6 |0.0240 |4.2 |0.15 |152.8 |6.4 |140.5 |37.5 |-63.7 |702.1 |152.8 |6.4 |NA
KD-03-59-40 266 (4910 (3.1 (22.0249 (23.4 |0.0620 [24.0 |0.0099 |5.1 [0.21 |63.5 |3.3 |61.1 |14.2 |-33.9 |574.2 |63.5 3.3 |NA
KD-03-59-41 353 |[53210 2.7 [6.0061 (0.5 [7.6166 |4.1 |0.3318 |4.1 |0.99 |1847.066.0|2186.8 |37.2 |2522.7 |8.4 2522.7 8.4 |73.2
KD-03-59-42 938 |85054 |1.1 |18.5686 |0.9 [0.4053 [5.0 |0.0546 |4.9 |0.98 [342.6 [16.3|345.5 |14.6 |[364.9 |19.4 |342.6 |16.3 |NA
KD-03-59-43 293 |1934 |5.2 |20.2072 |17.7 |0.0700 {20.0 |0.0103 |9.4 |0.47 |65.8 [6.2 |68.7 |13.3 |171.0 |415.3 |65.8 6.2 |NA
KD-03-59-44 1654|3732 |1.4 |20.5209 |4.7 ]0.1034 |4.9 [0.0154 (1.3 [0.27 [98.5 [1.3 [99.9 (4.7 (1349 (111.4 |98.5 1.3 |NA
KD-03-59-45 272 8535 (2.1 (18.6133 [11.6 |(0.0832 |12.4 |0.0112 4.3 |0.35 |72.0 |3.1 |81.1 |9.7 |359.5 [263.1 |72.0 3.1 |NA
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KD-03-59-46 74 16172 |2.8 |21.4203 (39.5 |0.1514 |40.9 [0.0235 (10.9]0.27 [149.8 (16.1|143.1 [54.7 |33.1 979.4 (149.8 (16.1 |NA
KD-03-59-47 31 (1395 (4.1 |14.7585 [50.5 |0.2219 |52.6 [0.0238 (14.8]0.28 (151.3 |22.2|203.5 |97.3 |861.1 |1120.9{151.3 |22.2 (17.6
KD-03-59-48 189 |5686 (1.7 (23.6017 |24.5 [0.0715 [25.2 |0.0122|6.0 (0.24 |78.4 |4.7 |70.1 17.1 [-204.5 |621.0 (78.4 4.7 NA
KD-03-59-49 91 (1675 (1.6 |29.2269 [62.0 |0.0498 |64.1 [0.0106 (16.2]0.25 (67.7 |10.9]49.3 30.9 |-772.2 |1915.5|67.7 10.9 [NA
KD-03-59-50 102 (7049 (3.1 |23.5203 |26.6 |0.1317 [27.2 |0.0225|5.8 [0.21 |143.2 |8.2 |[125.6 |32.2 |-195.8 |675.8 (143.2 (8.2 |NA
KD-03-59-51 122 (4434 (2.3 |18.7106 |16.1 |0.1724 [17.0 |0.0234 |5.4 [0.32 |149.1 |18.0 |161.5 |25.4 |347.7 |365.7 (149.1 (8.0 NA
KD-03-59-52 260 (13863 (3.7 |20.5226 (9.9 0.1580 |10.2 [0.0235 (2.4 [0.23 |149.9 |3.5 |149.0 |14.1 |[134.7 |233.5 [149.9 |[3.5 NA
KD-03-59-53 185 (3907 (3.4 |36.2776 |68.4 |0.0367 |69.1 [0.0096 |9.5 [0.14 (61.9 |5.9 [36.6 |[24.8 |-1427.0 |684.0 [61.9 59 |NA
KD-03-59-54 1931 (44963 [9.0 |20.8632 |2.4 |0.0693 [6.8 |0.0105|6.4 [0.94 (67.3 |4.3 [68.1 |45 [95.9 56.9 [67.3 4.3 |NA
KD-03-59-55 599 |47148 |2.4 |19.7800 (2.1 |0.1895 (2.6 [0.0272 (1.5 |0.60 |172.9 [2.6 |176.2 |4.1 [220.7 [47.5 |172.9 |2.6 |NA
KD-03-59-56 1360 (18180 (2.3 |21.6109 |3.6 |0.0691 [3.7 |0.0108 |0.9 [0.24 [69.5 |0.6 [67.9 |25 |11.9 87.3 |[69.5 0.6 |NA
KD-03-59-59 762 (16679 (4.9 |21.4658 (5.4 0.0719 |5.6 0.0112 |1.6 (0.28 |71.8 |1.1 |70.5 3.8 |28.1 129.8 |71.8 1.1 NA
KD-03-59-60 249 (15511 (1.9 |21.4917 (6.8 0.1723 7.3 0.0269 |2.7 |0.37 |170.8 [4.5 [161.4 [10.9 [25.1 163.5 |170.8 4.5 NA
KD-03-59-61 731 |19055 |5.5 |21.6431 (6.8 |0.0865 (9.2 [0.0136 (6.2 |0.67 [86.9 (5.3 |84.2 (7.4 |8.3 163.2 |86.9 5.3 |NA
KD-03-59-62 205 |3091 |3.6 |20.5892 [24.5 |0.0655 |25.7 [0.0098 (7.7 |0.30 |62.8 (4.8 |64.5 |16.0 (127.1 |[583.5 |62.8 4.8 |NA
KD-03-59-63 334 |2166 |3.5 |18.4503 [23.4 |0.0710 |23.5 [0.0095 (2.0 |0.08 |61.0 (1.2 |69.7 |15.8 [379.3 [532.3 |61.0 1.2 [NA
KD-03-59-64 169 |8845 (4.0 (23.4710 |11.8 [0.1426 ({12.2 |0.0243 |2.7 |0.22 |154.6 [4.1 |135.4 [15.4 |-190.6 |297.2 |154.6 (4.1 NA
KD-03-59-65 221 (19644 (2.3 |19.4118 (4.8 0.3854 |14.9 0.0543 |1.2 |0.24 |340.7 (3.9 [331.0 [13.8 [263.9 [109.2 |340.7 (3.9 NA
KD-03-59-66 56 |2250 |2.9 |18.6796 [43.8 |0.1787 |44.3 [0.0242 (6.6 |0.15 |154.2 [10.0|167.0 |68.3 [351.5 [1036.9|154.2 |10.0 |NA
KD-03-59-67 140 (4711 (2.7 |20.3085 |31.0 |0.0696 [31.8 |0.0102 6.9 |0.22 |65.7 |4.5 [68.3 21.0 (159.3 [742.3 |65.7 4.5 NA
KD-03-59-68 46 |3271 |3.5 (21.5473 |29.5 [0.1605 (31.1 |0.0251 {9.9 |(0.32 |159.7 |15.6|151.2 |43.7 [19.0 722.4 (159.7 |(15.6 |NA
KD-03-59-69 189 |9053 |10.5(21.2243 |7.0 0.1862 |7.5 0.0287 |2.8 |0.38 |182.2 [5.1 [173.4 [12.0 [55.1 166.3 |182.2 5.1 NA
KD-03-59-70 109 (2850 (2.1 |20.0838 |27.1 |0.0879 |29.0 (0.0128 |10.3|0.36 (82.0 |8.4 (855 ([23.8 |185.2 |640.4 [82.0 8.4 |NA
KD-03-59-71 189 (8502 (3.1 |21.5350 |26.0 |0.1113 [26.5 |0.0174|4.8 [0.18 (111.1 |5.3 [107.1 |26.9 |20.3 634.0 (111.1 (5.3 NA
KD-03-59-72 1013 (50652 (3.1 |21.2881 |5.8 0.0737 |6.2 0.0114 |2.4 (0.39 |73.0 |1.8 |72.2 4.4 |47.9 137.5 |73.0 1.8 NA
KD-03-59-73 293 45147 |4.3 |20.4113 [24.7 |0.0662 |25.4 [0.0098 (5.7 |0.23 |62.8 (3.6 |65.1 |16.0 (147.4 [586.8 |62.8 3.6 |NA
KD-03-59-74 955 (20906 (4.9 |22.0524 (4.2 0.0713 |4.5 0.0114 |1.6 (0.35 |73.1 [1.2 |69.9 3.1 -37.0 103.0 |73.1 1.2 NA
KD-03-59-75 212 (6272 (3.9 |23.2040 [20.4 |0.0572 |21.8 [0.0096 (7.7 |0.35 [61.8 |4.7 |56.5 12.0 [-162.0 |510.7 |61.8 4.7 NA
KD-03-59-76 153 (22732 (3.7 |19.3056 |11.2 |0.2495 [11.7 |0.0349 |3.2 [0.27 (221.3 6.9 [226.1 |23.7 |276.5 |258.4 [221.3 [6.9 NA
KD-03-59-77 1696 (82007 (22.7 |19.8936 |1.4 0.1798 |1.8 0.0259 |1.2 [0.67 |165.1 2.0 (167.9 |29 |207.4 |31.8 [165.1 (2.0 NA
KD-03-59-79 105 (5881 (2.4 |22.0595 |33.6 |0.1627 [33.9 |(0.0260 |4.5 |0.13 (165.7 |7.3 [153.1 (48.2 |-37.8 836.3 [165.7 (7.3 |NA
KD-03-59-80 406 |10300 |2.6 (21.4938 |15.0 [0.0669 (15.3 |0.0104 |2.8 |0.19 |66.9 |1.9 |65.8 [9.7 [24.9 361.5 (66.9 1.9 [NA
KD-03-59-82 150 |3809 (3.3 |[33.5945 |69.0 [0.0463 [71.3 |0.0113|17.7(0.25 |72.4 |12.8]46.0 32.1 [-1182.9 |2393.6(72.4 12.8 [NA
KD-03-59-83 154 |4363 (3.8 [24.3534 |32.1 [0.0526 [33.0 |0.0093|7.4 [0.22 |59.7 |4.4 |52.1 16.7 |[-283.7 |837.0 [59.7 4.4 NA
KD-03-59-84 458 (10919 |6.3 |22.3111 |14.3 |0.0696 (15.1 |0.0113 |4.7 |0.31 [72.2 (3.4 [68.3 10.0 [-65.4 351.3 [72.2 3.4 NA
KD-03-59-85 311 |19659 |2.3 |16.0960 (48.2 |0.2184 |48.3 [0.0255 (2.7 |0.06 |162.3 (4.4 |200.5 |88.1 [678.5 [1092.9|]162.3 |4.4 |NA
KD-03-59-86 128 37131 |1.7 |(13.6296 |1.9 1.6268 |2.0 0.1608 |0.7 |0.34 |961.3 [6.2 [980.6 [12.7 |1024.2 (38.4 |1024.2 |38.4 |93.9
KD-03-59-87 143 |1776 (1.6 |(30.1434 |35.7 |0.0523 [36.6 |0.0114 (8.3 [0.23 |73.3 |6.1 |51.8 18.5 [-860.1 |1051.8|73.3 6.1 NA
KD-03-59-88 289 (8271 (3.2 |22.4528 (12.3 |0.0884 |12.7 [0.0144 (3.1 |0.25 [92.1 |2.9 |86.0 10.5 [-80.8 301.6 (92.1 2.9 NA
KD-03-59-89 69 [4674 (2.0 |24.9210 [66.3 |0.0775|67.7 [0.0140 (13.5]0.20 (89.6 |12.0|75.8 49.5 |-342.8 |1915.0(89.6 12.0 [NA
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KD-03-59-90 154 [5095 (2.7 |14.3900 |27.3 ]0.0998 [30.0 |0.0104 |12.3(0.41 [66.8 |8.2 |96.6 [|27.6 (913.4 |572.7 |66.8 8.2 |NA

KD-03-59-93 168 (2584 |4.6 (24.5673 [50.4 [0.0541 |50.7 |0.0096 [5.6 [0.11 [61.9 (3.4 |53.5 [26.4 [-306.1 |[1367.1|61.9 3.4 |NA

KD-03-59-94 188 (5243 |3.1 (25.7029 (30.4 [0.0514 |31.6 |0.0096 [8.6 [0.27 [61.5 5.3 |50.9 [15.7 [-423.1 |[812.1 |61.5 5.3 |NA

KD-03-59-95 136 (3287 |2.7 (33.0664 [48.7 |0.0449 |49.5 |0.0108 [9.4 [0.19 [69.0 (6.4 |44.6 [21.6 [-1134.2 [1562.3|69.0 6.4 |NA

KD-03-59-96 108 (16468 (2.1 |18.6360 |7.0 |0.3909 |7.8 |0.0528 |3.4 (0.44 [331.9 |11.1|335.0 [|22.3 (356.8 |159.0 |331.9 |[11.1 |NA

KD-03-59-97 139 (3534 (2.3 |22.8032 |50.2 |0.0683 |50.5 [0.0113 |5.4 (0.11 [72.4 |3.9 |67.1 |32.8 [-118.9 |1314.5(72.4 3.9 |NA

KD-03-59-98 128 |15219 |3.4 |22.7349 |14.9 |0.1654 |15.4 [0.0273 [4.0 [0.26 [173.4 6.9 [155.4 [22.2 [-111.5 (368.2 |173.4 [6.9 |NA

KD-03-59-100 |152 (9157 (1.2 (16.9453 (39.9 (0.1079 |40.9 |0.0133 (9.1 [0.22 |84.9 |7.7 |104.0 |40.5 |567.6 [901.9 [84.9 7.7 |NA

KD-03-59-101 |105 [2053 (3.8 (19.4224 [56.3 (0.0676 |56.9 |0.0095 (8.3 [0.15 |61.1 |5.1 |66.4 |36.6 |262.7 [1402.4/61.1 5.1 |NA

KD-03-59-102 |514 (23430 (3.9 |20.5335 |4.3 |0.1579 |4.6 |0.0235|1.7 |0.38 |149.8 |2.6 (148.9 (6.4 [133.5 (100.2 |149.8 |2.6 |NA

KD-03-59-103 |387 (11443 6.8 |23.9362 |11.1 |(0.0585|11.3 |0.0102 |2.3 [0.20 |65.1 |1.5 [57.7 (6.3 [-239.9 (280.4 |65.1 15 |NA

KD-03-59-105 |147 (2590 (4.1 (21.3815 [42.8 [0.0703 |43.9 |0.0109 |9.7 [0.22 |69.9 |6.8 |69.0 |29.3 |37.4 1069.8/69.9 6.8 |NA

KD-03-59-R33 |177 (22125 (2.4 (18.1705 4.0 |0.5043 |4.7 |0.0665 |2.5 [0.53 |414.8 |10.1|414.6 |16.1 |413.6 [89.3 [414.8 |10.1 |NA

KD-03-59-R33 |192 (64143 |2.1 |18.4397 |6.0 |0.4897 |6.3 |0.0655 |2.0 [0.32 |409.0 |8.1 [404.7 (21.0 [380.6 (134.1 |409.0 [8.1 |NA

KD-03-59-R33 |177 (22125 (2.4 (18.1705 4.0 |0.5043 |4.7 |0.0665 |2.5 [0.53 |414.8 |10.1|414.6 |16.1 |413.6 [89.3 |414.8 |10.1 |NA

X X X X x

X X X X X X X

Analyses with >10% uncertainty (1-sigma) in 206Pb/238U age are hadéac

Analyses with >10% uncertainty (1-sigma) in 206Pb/207Pb age arechatéd, unless 206Pb/238U age is <500 Ma.

Best age is determined from 206Pb/238U age for analyses with 206Pb/238U adéa<a00 from 206Pb/207Pb age for analyses with 206Pb/238Uage > 900
Ma.

Concordance is based on 206Pb/238U age / 206Pb/207Pb age. Value is not reported bi@3@06Bges <500 Ma because of large uncertainty in
206Pb/207Pb age.

Analyses with 206Pb/238U age > 500 Ma and with >20% discordance (<80% cane)rdee not included.

Analyses with 206Pb/238U age > 500 Ma and with >5% reverse discoradfX®{ concordance) are not included.

All uncertainties are reported at the 1-sigma level, and inaudlemeasurement errors.

Systematic errors are as follows (at 2-sigma level): [sarbpR.5% (206Pb/238U) & 1.4% (206Pb/207Pb)] these values are reported on celid Wi &f
NUagecalc.

Analyses conducted by LMC-ICPMS, as described by Gehrels et al. (2008).

U concentration and U/Th are calibrated relative to Sri Lanka zstaomdard and are accurate to ~20%.

Common Pb correction is from measured 204Pb with common Pb compasiéigoreted from Stacey and Kramers (1975).

Common Pb composition assigned uncertainties of 1.5 for 206Pb/204Pb, 203 Rt/204Pb, and 2.0 for 208Pb/204Pb.

U/Pb and 206Pb/207Pb fractionation is calibrated relative to fragmeniargeaSri Lanka zircon of 563.5 + 3.2 Ma (2-sigma).

U decay constants and composition as follows: 238U = 9.8485 x 10-10, 235U = 1.55126,238U/235U = 137.88.

Weighted mean and concordia plots determined with Isoplot (Ludwig, 2008).

7KH DERYH IRRW QRWH IRU WKH WDE®H/DV HWUKRKRIRRH @ 8 Q & HAL WKR $FRPRIQZLWK FEBWHGWDRO® H$S ULWHRQRRW
/IDVHU&KURQ ZHEVLWH LQ SXEOLFDWLRQ PHWKRG ZZZ JHR DUL]JRQD HGX DOF
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KD-03-50-1 458 |8568 (4.0 (19.8224 |17.6 |0.0683 |18.6 |0.0098 (6.0 [0.32 [62.9 |3.8 [67.0 (12.0 |215.7 |409.3 |62.9 3.8 |NA
KD-03-50-2 170 |10929 |1.7 |19.7085 (18.9 [0.0959 (19.7 |0.0137|5.6 |0.28 |87.7 |4.9 |93.0 |17.5 [229.0 [440.1 (87.7 4.9 [NA
KD-03-50-3 135 (4353 |5.1 |26.8940 |44.9 |0.0679 [45.1 (0.0132 (4.1 [0.09 |84.8 |3.5 [66.7 |29.1 [-543.2 |1261.684.8 3.5 |NA
KD-03-50-4 197 (14649 |3.8 |20.6924 (10.3 |0.1419 (11.0 (0.0213 (3.8 [0.34 (135.8 |5.0 [134.7 |13.9 [115.3 |244.6 |135.8 |5.0 |NA
KD-03-50-5 188 (5575 |2.5 |23.6123 |15.3 |0.0908 (16.5 |0.0156 (6.2 [0.38 |99.5 |6.1 (88.3 |14.0 [-205.6 |386.2 |99.5 6.1 |NA
KD-03-50-6 305 (14136 |1.9 |26.0951 |14.8 |0.0826 |16.4 [0.0156|7.0 [0.43 |100.0 (6.9 |80.6 |12.7 [-462.9 [394.0 |100.0 [6.9 [NA
KD-03-50-7 310 (11825 (7.8 |20.8189|18.8 [0.0692 |19.4 [0.0104 4.8 [0.25 |67.0 (3.2 |67.9 |12.7 [100.9 [447.6 |67.0 3.2 [NA
KD-03-50-8 280 |6647 |3.0 (21.7479(33.1 |0.0585 |33.5 [0.0092/4.6 |0.14 (59.2 (2.7 |57.7 |18.8 |-3.3 |818.8 [59.2 2.7 |INA
KD-03-50-9 230 |8342 |2.1 (20.3549 [21.4 |0.0611 |22.3 [0.0090 (6.4 |0.28 [57.9 (3.7 |60.3 |13.1 |154.0 |506.4 (57.9 3.7 |INA
KD-03-50-10 |742 |19703 (5.6 (21.0278 [11.1 |0.0723 |13.9 (0.0110(8.3 |0.60 (70.7 |5.9 ([70.9 9.5 |77.2 |263.8 (70.7 5.9 [NA
KD-03-50-11 |72 |5251 (2.4 (14.5439 (75.1 |0.1114 |75.6 (0.0118 8.5 |0.11 (75.3 |6.4 [107.3 |77.1 |891.5 (1871.975.3 6.4 [NA
KD-03-50-11 |69 |7082 (2.3 (16.3090 [31.3 |0.2062 |32.5 (0.0244 (8.6 |0.26 [155.3 |13.1 [190.3 [56.4 |650.3 [687.9 (155.3 [13.1|NA
KD-03-50-12 |175 (4108 |1.7 |23.9843 |46.2 |0.0553 [46.5 [0.0096 |5.6 |0.12 [61.7 (3.4 |54.6 |24.7 |-245.0 |1225.661.7 3.4 |NA
KD-03-50-13 |340 (44386 |1.9 |20.5422 (3.9 |0.1922 [5.0 [0.0286 (3.1 [0.63 (182.0 |5.6 [178.5 [8.2 [132.5 [92.0 |182.0 [5.6 |NA
KD-03-50-15 |132 |19443 (2.2 (17.1524 [23.4 |0.1840 |23.6 (0.0229 (2.9 |0.12 ({1459 |4.1 (1715 [37.2 |541.1 [518.6 (1459 (4.1 |NA
KD-03-50-16 |1106 |39897 (3.2 (20.6334 (5.4 |0.0738 |6.1 |0.0110(2.7 |0.45 (70.8 |1.9 ([72.3 |42 |122.0 (128.0 70.8 1.9 |NA
KD-03-50-117 |291 |13341 (7.9 (21.0537 [11.3 |0.1129 |11.7 (0.0172 (3.1 |0.27 ({110.2 |3.4 (108.6 [12.1 |74.3 |269.8 (110.2 (3.4 |NA
KD-03-50-18 |909 (9587 |2.4 |22.5656 5.7 |0.0587 |6.3 [0.0096 |2.8 |0.45 [61.6 (1.7 |57.9 |3.6 |-93.1 |139.1 |61.6 1.7 [NA
KD-03-50-19 |973 |17252 (3.8 (21.6480 (7.0 |0.0612 |8.3 [0.0096 [4.5 |0.54 [61.6 |2.8 [60.3 |49 |7.7 168.6 |61.6 2.8 [NA
KD-03-50-21 |330 |4330 (4.4 (20.8001 [14.9 |0.0684 |15.6 (0.0103 4.4 |0.28 [66.2 |29 [67.2 |10.1 |103.0 (355.1 (66.2 2.9 [NA
KD-03-50-23 |193 |2191 (4.3 (29.3022 [36.4 |0.0490 |36.9 (0.0104 6.0 |0.16 [66.8 |4.0 [48.6 [17.5 |-779.4 (1055.966.8 4.0 |NA
KD-03-50-24 |81 |3161 (1.9 (20.7538(29.0 |0.1699 |29.5 (0.0256 (5.3 |0.18 (162.8 |8.6 [159.3 [43.5 |108.3 [698.5 (162.8 (8.6 |NA
KD-03-50-25 |795 |10979 (3.1 (22.3198 (8.5 |0.0614 |8.9 [0.0099 2.5 |0.29 [63.8 |1.6 |[60.5 [5.2 |-66.3 ([207.4 63.8 1.6 |NA
KD-03-50-26 |532 |9436 (1.6 (23.4896 (9.1 [0.0612 |10.0 (0.0104 4.1 |0.41 [66.9 |2.7 |[60.3 [5.8 |-192.6 (228.0 (66.9 2.7 [NA
KD-03-50-27 |251 |15167 (1.6 (22.1296 (9.5 ]0.1460 |9.8 [0.0234 (2.4 |0.24 ({149.3 |3.5 [138.3 [12.7 |-45.5 |231.6 (149.3 (3.5 |NA
KD-03-50-28 |262 |7326 (2.9 (22.5448 [21.5 |0.0840 |21.7 (0.0137 (3.3 |0.15 [88.0 |2.8 [81.9 |17.1 |-90.9 [532.2 (88.0 2.8 [NA
KD-03-50-29 |457 |19137 (3.7 |(19.6427 [12.3 |0.0646 |12.6 [0.0092 [2.5 |0.20 [59.0 |1.5 [63.5 |7.7 [236.7 [285.3 [59.0 1.5 |NA
KD-03-50-30 |550 |10829 (6.0 (21.9858 [11.9 |0.0601 |12.7 [0.0096 [4.4 |0.35 [61.4 |2.7 |[59.2 |7.3 |-29.6 (290.3 [61.4 2.7 [NA
KD-03-50-31 |537 |20694 (2.0 (23.7606 [20.3 |0.0709 |20.3 (0.0122 (1.7 |0.08 (78.3 |1.3 [69.5 |[13.7 |-221.3 [514.0 (78.3 1.3 |NA
KD-03-50-32 |238 |7016 (3.1 (29.3771(28.0 |0.0431 |28.4 (0.0092 5.0 |0.18 [58.9 |29 [42.9 |11.9 |-786.6 (804.1 (58.9 2.9 [NA
KD-03-50-33 |523 |11262 (9.2 (22.2946 [13.3 |0.0777 |13.5 |0.0126 (2.5 |0.19 [80.5 |2.0 ([76.0 (9.9 |-63.6 (325.8 [80.5 2.0 [NA
KD-03-50-34 |248 |10142 |2.7 |20.1975 |23.9 [0.0708 (24.3 |0.0104|3.9 |0.16 |66.5 |2.6 |69.5 |16.3 [172.1 [565.9 (66.5 2.6 |NA
KD-03-50-35 |228 |12962 |5.0 |22.7537 (14.6 [0.1466 (15.4 |0.02424.9 |0.32 (154.1 |7.5 |138.9 |20.0 [-113.5 [360.8 [154.1 |7.5 |NA
KD-03-50-36 217 |134164(1.2 (8.5368 [0.4 [5.5704 |1.9 [0.3449(1.9 |0.98 [1910.2|131.4 (1911.5|16.7 |1913.0(7.2 1913.0 |7.2 [99.9
KD-03-50-37 |68 |105090(0.3 ([5.4323 [1.9 |11.6307 |15.0 [0.4582 [14.9|0.99 (2431.8|301.7 [2575.1 |141.2|2690.0 (30.9 (2690.0 (30.9(90.4
KD-03-50-38 |788 |27838 (3.2 (22.6120 [4.3 |0.0678 |4.7 |(0.0111(1.9 |0.41 (71.3 |14 |[66.6 (3.0 |-98.2 (104.9 71.3 1.4 |NA
KD-03-50-39 |525 [15831 |4.7 |24.1865 (15.1 [0.0548 (15.2 |0.0096|1.9 |0.12 |61.6 |1.1 |54.1 |8.0 [-266.2 [385.0 [61.6 1.1 |NA
KD-03-50-50 |194 |283354|1.8 |6.7591 (0.3 [8.7076 (1.8 |0.4269|1.8 |0.98 |2291.6|34.0 |2307.9|16.3 (2322.3 (5.3 (2322.3 [5.3 |98.7
KD-03-50-41 |337 |16364 (7.6 (20.8635 [21.1 |0.0664 |21.3 (0.0100 (2.9 |0.14 [64.4 |19 [65.3 |[13.5 |95.8 [504.8 (64.4 1.9 |NA
KD-03-50-42 |211 |28408 (2.5 (20.2588 [17.1 |0.1184 |17.3 (0.0174 (3.0 |0.17 (111.1 |3.3 (113.6 [18.6 |165.0 [401.8 (111.1 (3.3 |NA
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KD-03-50-43 1126 |57964 |3.3 |20.9482 (5.9 [0.0747 |6.3 [0.0113|2.4 |0.37 |[72.7 |1.7 |73.1 |45 |[86.3 |139.9 (72.7 1.7 [NA
KD-03-50-44 |72 1847 (1.8 |[25.7092 [85.3 [0.0660 [86.8 |0.0123(16.5|0.19 (78.9 |12.9 |64.9 |54.7 |-423.7 |2848.678.9 12.9|NA
KD-03-50-45 |389 (40990 (2.6 |20.9843 (7.5 [0.1627 |7.8 |0.0248 (1.9 |0.24 |157.7 (2.9 |153.1 [11.0 [82.1 179.4 |157.7 (2.9 |NA
KD-03-50-46 |235 |17002 (2.8 |21.7024 (7.5 [0.1922 |9.6 |0.0302 (5.9 |0.62 [192.1 |11.2 |178.5 (15.6 (1.7 181.5 |192.1 [11.2|NA
KD-03-50-48 |328 (4982 |3.6 |16.3668 (13.0 (0.0929 (15.0 [0.0110(7.3 |0.49 [70.7 |5.2 |90.2 (12,9 [642.8 |281.4 (70.7 5.2 |[NA
KD-03-50-49 797 |39179 |29.4 |20.7031 (6.8 |0.0711 (7.0 [0.0107 /1.7 |0.24 [68.5 |1.1 |69.8 (4.7 |[114.1 |161.7 [68.5 1.1 |NA
KD-03-50-50 |287 |4440 (2.5 |21.5677 [20.0 [0.0710 |20.8 |0.0111 (5.5 |0.27 |71.2 (3.9 |69.6 14.0 |16.7 |485.4 |71.2 3.9 [NA
KD-03-50-51 |308 |12775 (2.9 |21.2831 |22.5 [0.0705 |23.0 |0.0109 [4.4 |0.19 |69.8 (3.1 [69.2 15.4 |48.5 544.4 169.8 3.1 [NA
KD-03-50-53 |207 |33474 (3.2 |23.1057 [13.3 [0.0930 |14.7 |0.0156 [6.3 |0.43 |99.7 (6.2 [90.3 12.7 |-151.5 |332.2 |99.7 6.2 [NA
KD-03-50-54 |295 |21951 (2.2 |21.1733 (9.7 |0.1568 (10.1 |0.0241|2.7 |0.27 |153.4 |4.1 |147.9 (13.9 [60.8 232.5|153.4 4.1 |NA
KD-03-50-55 |1316 48217 |3.8 |21.1469 (4.1 |0.0622 (4.3 [0.0095/1.3 |0.31 [61.2 |0.8 |61.3 (2.5 [63.8 [97.1 [61.2 0.8 |NA
KD-03-50-56 |1031 |36714 (7.7 |21.4378 (9.1 [0.0599 |12.9 |0.0093[9.2 |0.71 |59.8 [5.5 |[59.1 (7.4 ([31.2 217.2 |59.8 5.5 [NA
KD-03-50-57 |626 |116868(4.7 [19.1625 (2.5 [0.2944 |3.3 |0.0409 [2.1 |0.64 [258.5 |5.4 |262.0 |7.6 ([293.5 |57.5 ([258.5 |5.4 [NA
KD-03-50-58 |474 |29488 (3.3 |21.6618 (7.8 [0.1032 (9.1 |0.0162 4.7 |0.52 [103.7 |4.8 |99.7 (8.6 [6.2 187.1 |103.7 (4.8 |NA
KD-03-50-59 |786 |29569 (4.5 |22.2976 5.2 |0.0704 (5.6 [0.0114|2.1 |0.37 [73.0 |15 |69.1 (3.7 [-63.9 |126.4 (73.0 1.5 [NA
KD-03-50-60 |93 11461 |11.1 [24.1023 [22.9 |0.1843 (23.1 [0.0322|3.2 |0.14 [204.4 |6.4 |171.8 (36.6 [-257.4 |586.7 [204.4 |6.4 |NA
KD-03-50-61 |183 |5665 (2.6 (29.9930 [41.8 [0.0726 |42.4 |0.0158 (7.1 |0.17 [101.0 |7.1 |71.1 |29.1 [-845.7 |1242.6101.0 |7.1 [NA
KD-03-50-62 |662 |37052 (6.2 |22.0332 (9.4 [0.0629 |9.6 |0.0101 (1.6 |0.17 |[64.5 |1.0 |62.0 [5.7 [-34.9 |229.2 [64.5 1.0 |NA
KD-03-50-64 |584 |15710 (4.3 |22.6152 (12.3 |0.0566 |(12.6 [0.0093|2.8 |0.22 [59.6 |1.7 |55.9 [6.9 [-98.5 [303.6 [59.6 1.7 |NA
KD-03-50-65 |310 |19451 (3.0 |24.5010 [23.2 |0.0637 ([23.5 |0.0113|3.4 |0.15 |72.5 |25 |[62.7 14.3 |-299.1 |600.6 |72.5 2.5 |NA
KD-03-50-66 |181 |25516 (3.4 |25.1828 [52.6 (0.0616 [53.5 [0.0113/9.3 |0.17 [72.2 |6.7 |60.7 |(31.5 [-369.8 |1455.072.2 6.7 [NA

KD-03-50-67 |167 |189726(3.4 (9.3242 (0.6 |[4.6509 |1.9 ]0.3145(1.8 |0.95 [1762.9|28.3 |1758.4 16.1 (1753.2|10.7 |(1753.2 |10.7|100.6
KD-03-50-68 |131 |6642 |3.2 |19.1933 (230.7 (0.0779 (230.7(0.0108 4.8 |0.02 [69.5 |3.3 |76.2 (170.9(289.9 |0.0 69.5 3.3 |NA
KD-03-50-69 |281 |16177 |5.0 |24.9378 [21.7 |0.0618 (22.0 |0.0112 (3.8 |0.17 |71.7 (2.7 |60.9 13.0 |-344.5 |564.1 |71.7 2.7 |INA
KD-03-50-71 |95 9176 (3.1 |18.6609 [21.7 [0.2098 |22.4 |0.0284 5.8 |0.26 |180.5 (10.2 (193.4 |39.5 |353.8 |495.2 |180.5 [10.2|NA
KD-03-50-72 |176 |7631 (6.5 |17.9217 [19.7 [0.0786 |23.9 |0.0102 [13.5|0.57 |65.6 (8.8 |76.9 17.7 |444.3 |441.5 |65.6 8.8 [NA
KD-03-50-73 |274 |35286 (7.0 |20.1886 [5.9 [0.2009 |6.2 |0.0294 (1.7 |0.27 [186.9 |3.1 |185.9 |[10.5 (173.1 |138.9 [186.9 |3.1 [NA
KD-03-50-74 |357 (9474 (3.5 |22.7285 (23.1 [0.0581 |23.8 |0.0096 [6.0 |0.25 |61.5 (3.7 |[57.4 13.3 |-110.8 |574.1 |61.5 3.7 [NA
KD-03-50-75 |357 |10118 6.1 |21.6606 [22.1 [0.0647 (22.9 |0.0102 (6.1 |0.26 |65.2 (3.9 [63.7 14.1 6.3 536.7 |65.2 3.9 |NA
KD-03-50-76 |136 |5968 [3.1 |21.4236 (31.2 (0.1038 (31.7 |0.0161|5.5 |0.17 |103.2 |5.6 |100.3 (30.3 [32.7 763.3 [103.2 5.6 |NA
KD-03-50-77 |131 |6467 (2.1 |26.1298 [60.1 [0.0733 |62.5 |0.0139 (17.1]0.27 [89.0 |15.1 |71.9 |43.4 [-466.4 |1735.089.0 15.1|NA
KD-03-50-78 |589 |24510 |8.0 |21.6876 (10.8 [0.0631 (11.7 |0.0099 4.4 |0.38 |63.6 2.8 [62.1 (7.0 (3.3 260.8 |63.6 2.8 |NA
KD-03-50-79 |334 |34445 |3.6 |21.0098 [6.1 [0.1040 (6.9 [0.0158|3.1 |0.46 [101.3 |3.1 |100.5 (6.6 [79.3 |145.0 [{101.3 |3.1 |NA
KD-03-50-80 |144 |2048 (3.2 |16.9854 [35.5 [0.0795 |37.7 |0.0098 [12.7|0.34 [62.8 |7.9 |77.7 |28.2 [562.4 |798.1 (62.8 7.9 [NA
KD-03-50-81 |900 |23790 (5.1 |20.5111 (8.4 |[0.0790 |8.6 |0.0118 2.1 |0.24 [75.3 |1.6 |77.2 |[6.4 ([136.0 |197.3 [75.3 1.6 |NA
KD-03-50-82 |205 |25637 (3.8 |21.0527 [6.6 [0.1670 |6.9 |0.0255(2.0 |0.29 |162.3 (3.2 |156.8 [10.1 [74.5 158.0 |162.3 (3.2 |NA
KD-03-50-83 |394 |58077 (4.4 |20.1263 [4.6 [0.1727 |4.7 ]0.0252 (1.1 |0.22 [160.5 |1.7 |161.7 (7.1 (180.3 |107.8 [160.5 |1.7 [NA
KD-03-50-84 |623 (49760 (8.7 |20.3502 (7.0 [0.0659 |8.0 |0.0097 (3.8 |0.48 [62.4 |2.4 |64.8 |[5.0 ([154.5 |164.7 [62.4 2.4 [NA
KD-03-50-85 |278 |11962 (2.0 |17.7293 [23.2 [0.1223 |23.6 |0.0157 (4.4 |0.19 [100.6 |4.4 |117.1 |26.1 [468.3 |519.1 (100.6 |4.4 [NA
KD-03-50-87 |163 |5607 (6.0 |21.0960 [32.3 [0.0664 |32.8 |0.0102 5.7 |0.17 |65.2 (3.7 |65.3 [20.8 [69.5 787.4 165.2 3.7 [NA
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KD-03-50-88 |200 (16000 |2.5 |20.7983 (14.0 |0.0980 [15.0 [0.0148|5.4 |0.36 [94.6 [5.0 |94.9 |13.6 |103.2 |332.5 (94.6 5.0 |NA

KD-03-50-89 |756 |27522 |3.4 |21.4297 5.9 [0.0850 (6.0 ]0.0132|1.3 |0.22 |84.6 |1.1 |82.9 |4.8 [32.1 [141.3 (84.6 1.1 |NA

KD-03-50-90 |647 |28379 |10.1 |20.9971 (6.0 [0.0707 (6.4 |0.0108|2.4 |0.37 |69.0 |1.7 |69.3 |4.3 [80.7 |[141.9 [69.0 1.7 |INA

KD-03-50-91 |509 |25140 |9.9 |21.3080 (12.9 [0.0704 (13.1 |0.0109|2.1 |0.16 |69.7 |1.5 |69.0 |8.7 [45.7 [310.0 [69.7 1.5 |NA

KD-03-50-92 |138 (10050 |3.4 |28.1638 38.0 |0.0521 [38.3 [0.0106 (5.1 |0.13 [68.2 (3.5 |51.5 |19.2 |-668.8 |1079.068.2 3.5 |NA

KD-03-50-93 |225 (13537 |1.9 |23.4641 (32.8 |0.0720 [35.8 [0.0122|14.4|0.40 (78.5 [11.2 |70.6 |24.4 |-189.8 |839.2 |78.5 11.2|NA

KD-03-50-94 523 |15723 (10.0 ({20.6792 [12.1 |0.0691 |12.5 (0.0104 [3.3 |0.26 [66.4 |2.2 |[67.8 8.2 [116.8 [285.5 (66.4 2.2 [NA

KD-03-50-95 |134 |6910 (3.1 (24.8107 [31.2 |0.0701 |31.9 (0.0126 (6.6 |0.21 [80.8 |5.3 [68.8 [21.2 |-331.3 (818.2 (80.8 5.3 [NA

KD-03-50-96 |1183 |54233 (9.8 (22.4809 (5.6 |0.0625 |6.6 [0.0102 (3.4 |0.52 [654 |2.2 [61.6 (3.9 |[|-83.9 [137.9 65.4 2.2 [NA

KD-03-50-97 |691 (47842 |4.6 |20.8254 6.2 |0.0652 [7.0 [0.0098 (3.1 |0.45 63.2 [2.0 |64.1 |4.3 |100.2 |147.9 |63.2 2.0 |NA

KD-03-50-98 |316 (15552 |5.7 |21.1209 (29.0 |0.0673 |29.8 [0.0103|6.8 |0.23 [66.1 (4.5 |66.1 |19.1 |66.7 |703.5 |66.1 4.5 |NA

KD-03-50-99 431 |64944 (4.3 (21.1560 (7.3 |0.1611 |7.6 |0.0247 (2.4 |0.31 ({157.4 |3.7 |[151.7 |10.8 |62.8 [173.2 (157.4 (3.7 |NA

KD-03-50-100 |96 |4507 (2.7 [24.6694 [42.0 |0.0798 |42.4 (0.0143 (5.7 |0.13 [91.4 |5.2 (78.0 [31.8 |-316.7 (1120.291.4 5.2 [NA

KD-03-50-102 (320 (29793 |3.8 |20.8808 (8.3 |0.1612 [9.6 [0.0244 4.9 [0.51 (155.4 |7.5 |[151.7 |13.5 [93.9 |195.9 |155.4 (7.5 |NA

KD-03-50-103 |530 (29201 |2.1 |22.7387 (13.0 |0.0718 |16.1 [0.0118|9.5 |0.59 (759 (7.2 |70.4 |11.0 |-111.9 |322.4 |75.9 7.2 |NA

KD-03-50-104 |457 |8369 (4.2 (17.2015 (16.3 |0.0814 |17.1 (0.0102 (5.2 |0.30 [65.1 |3.4 [79.5 |[13.1 |534.8 (358.9 (65.1 3.4 [NA

KD-03-50-105 |295 |14804 (3.2 (21.3208 [19.9 |0.0627 |20.5 [0.0097 [5.0 |0.25 [62.2 |3.1 [61.8 [12.3 |44.3 |[480.2 62.2 3.1 [NA

X X X X x

X X X X X X X

Analyses with >10% uncertainty (1-sigma) in 206Pb/238U age are hadeic

Analyses with >10% uncertainty (1-sigma) in 206Pb/207Pb age anechaieéd, unless 206Pb/238U age is <500 Ma.

Best age is determined from 206Pb/238U age for analyses with 206Pb/238U adéa<@08 from 206Pb/207Pb age for analyses with 206Pb/238Uage > 900
Ma.

Concordance is based on 206Pb/238U age / 206Pb/207Pb age. Value is not reported bi@3@068ges <500 Ma because of large uncertainty in
206Pb/207Pb age.

Analyses with 206Pb/238U age > 500 Ma and with >20% discordance (<80% cawedrdee not included.

Analyses with 206Pb/238U age > 500 Ma and with >5% reverse discordd@&4 concordance) are not included.

All uncertainties are reported at the 1-sigma level, and inautiemeasurement errors.

Systematic errors are as follows (at 2-sigma level): [sahpR5% (206Pb/238U) & 1.4% (206Pb/207Pb)] these values are reported on cefid Wil aof
NUagecalc.

Analyses conducted by LMC-ICPMS, as described by Gehrels et al. (2008).

U concentration and U/Th are calibrated relative to Sri Lanka zstandard and are accurate to ~20%.

Common Pb correction is from measured 204Pb with common Pb compasiéigoreted from Stacey and Kramers (1975).

Common Pb composition assigned uncertainties of 1.5 for 206Pb/204Pb, 203 Rt/204Pb, and 2.0 for 208Pb/204Pb.

U/Pb and 206Pb/207Pb fractionation is calibrated relative to fragmentargeaSri Lanka zircon of 563.5 + 3.2 Ma (2-sigma).

U decay constants and composition as follows: 238U = 9.8485 x 10-10, 235U = 1.55126,238U/235U = 137.88.

Weighted mean and concordia plots determined with Isoplot (Ludwig, 2008).

7KH DERYH IRRW QRWH IRU WKH WDE®H/DV HWUKRKRIRRH @ @ Q& HAL WKR $FRPRIQZLWK FEBWHGWDRO® H$S ULWHR QRRW
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KD-03-49-1 90 6735 |[1.7 |22.8133]41.5|0.1364 (42.4 |0.0226(8.6 |0.20 (143.9 |12.3|129.9 |51.8 |[-120.0(1065.4 |143.9 |12.3 |NA
KD-03-49-2 779 (20381 (4.9 (21.8378(8.7 [0.0638 |9.6 |0.0101|4.0 [0.42 |64.8 (2.6 [62.8 [5.8 |-13.3 |210.2 [64.8 |2.6 [NA
KD-03-49-3 153 (2633 (3.7 |29.7456 (36.4|0.0510 |36.6 [0.0110(3.4 |0.09 |70.5 (2.4 |50.5 |18.0 |-822.0|1067.5 [70.5 (2.4 [NA
KD-03-49-4 680 (27141 [1.9 |21.1183(7.2 |0.0964 |8.6 [0.0148[4.6 |0.54 |945 (4.3 |935 |7.6 |67.0 |172.1 (945 (4.3 [NA
KD-03-49-5 344 |1576 |3.4 |(19.024519.1]|0.0645 (19.4 |0.0089|3.4 (0.18 |57.2 |2.0 [63.5 (12.0 |310.0 (438.6 [57.2 |20 |NA
KD-03-49-6 199 (3106 (3.0 (26.0643(29.4]0.0572 |30.3 |0.0108(7.4 [0.24 |69.3 |[5.1 [56.4 |[16.7 |-459.8|790.9 [69.3 |5.1 [NA
KD-03-49-7 165 (2385 (2.2 (22.0883(28.8(0.0697 |29.4 |0.0112(5.7 [0.19 |71.6 |[4.1 |68.4 |[19.4 |-40.9 |7125 ([71.6 |41 |[NA
KD-03-49-8 122 (3068 (2.3 |27.9843(32.5|0.0649 |32.9 [0.0132(5.1 |0.16 |84.4 (4.3 |63.9 |20.3 |-651.2|911.3 (84.4 (4.3 [NA
KD-03-49-9 1830 (75072 [6.0 |21.3105(2.6 [0.0649 |3.1 [0.0100(1.8 |0.57 |64.3 (1.2 |63.8 |1.9 [454 |61.4 (643 [1L.2 [NA
KD-03-49-10 |45 [2583 [2.5 [14.8439 164' 0.2409 |165.2 [0.0259(18.7 |0.11 |165.1 |30.4 [219.2 [337.5 [849.1 [844.3 [165.1 |30.4 [19.4
KD-03-49-11 |556 (27099 (2.5 (21.7466(10.1|0.0666 |12.5 (0.0105(7.3 [0.58 |67.3 (4.9 [65.4 [7.9 |-3.2 |2446 [67.3 |49 [NA
KD-03-49-12 |1559 (28401 (1.2 (20.4733(3.8 [0.1059 |3.9 |0.0157(1.0 [0.25 |100.5 (1.0 |102.2 (3.8 |140.3 |89.0 100.5 |1.0 |NA
KD-03-49-13 |119 (3423 (2.2 |12.9249(78.0|0.1198 |78.8 [0.0112|11.6 |0.15 |72.0 (8.3 |114.9 |85.8 |1130.7|1926.4 [72.0 (8.3 [6.4
KD-03-49-14 |119 (3249 |[1.8 |27.3499 (48.6|0.0760 |49.2 [0.0151|7.7 |0.16 |96.4 (7.4 |74.3 |35.3 |-588.6|1387.7 [96.4 (7.4 [NA
KD-03-49-15 |208 (4334 (1.5 (22.3626(23.0(0.0879 |23.4 |0.0143|4.4 [0.19 |91.3 (4.0 [85.6 [19.2 |-71.0 |568.0 [91.3 |4.0 [NA
KD-03-49-16 |863 (25815 (2.3 (20.9659 (8.1 [0.0999 |8.3 [0.0152(1.9 [0.23 |97.2 (1.9 [96.6 |7.7 |84.2 |1925 [97.2 |1.9 [NA
KD-03-49-17 |70  |43273 (1.2 (8.9119 [1.1 [5.0193 |3.5 [0.3244|3.3 |[0.95 |1811.3(51.8 |1822.6(29.3 |1835.5|19.7 1835.5(19.7 (98.7
KD-03-49-18 |124 [5747 |1.7 |19.5611(15.9|0.1817 |16.5 [0.0258]4.1 |0.25 |164.0 (6.7 |169.5 |25.7 |246.3 |369.3 [164.0 (6.7 [NA
KD-03-49-19 |2771 [98311 |3.3 [20.8093 (2.0 |0.1135 |3.2 [0.0171|2.5 |0.79 |109.4 (2.8 |109.1 (3.3 |102.0 |47.2 109.4 |28 |NA
KD-03-49-20 |137 (3283 (1.9 (28.8907 [46.8(0.0517 |47.4 |0.0108(7.6 [0.16 |69.5 (5.2 [51.2 |23.7 |-739.6 |1374.6 [69.5 [5.2 [NA
KD-03-49-21 |2680 (78739 (35.3 20.8528 1.4 [0.1097 |1.6 |[0.0166(0.7 [0.48 |106.1 [0.8 [105.7 [1.6 |97.0 |32.5 106.1 0.8 [NA
KD-03-49-22 |544 (25489 (2.5 (22.1072(9.5 [0.0570 |10.8 [0.0091(5.2 [0.48 |58.6 (3.0 [56.2 [5.9 |-43.0 |231.3 [58.6 [3.0 [NA
KD-03-49-23 |468 (9976 [2.3 |21.4523(6.7 |0.0767 |7.4 [0.01193.1 |0.43 |76.5 (2.4 |75.1 |5.3 |29.6 |160.2 [76.5 (2.4 [NA
KD-03-49-24 |176 (5282 (3.5 |17.3907(16.6|0.0852 |16.9 [0.0107(3.2 |0.19 |68.9 (2.2 |83.0 |13.5 |510.8 |367.6 [68.9 (2.2 [NA
KD-03-49-25 |345 (13738 (3.3 (20.9041(9.8 [0.0850 |12.2 |0.0129(7.2 |[0.59 |82.5 (5.9 [82.8 [9.7 |91.2 |233.3 (825 |59 [NA
KD-03-49-26 224 597 3.9 |21.814621.4|0.0754 [22.9 |0.0119|8.2 |0.36 |76.5 |6.2 |[73.8 [16.3 |-10.7 |522.2 |76.5 [6.2 |NA
KD-03-49-27 |805 (12371 [3.8 |21.9761 (8.5 |0.0596 |9.4 [0.0095(3.9 |0.41 |60.9 (2.3 |58.8 |5.4 |-28.6 |207.4 [60.9 (2.3 [NA
KD-03-49-28 |167 (10312 |1.7 |18.0167 (36.0|0.0940 |36.5 [0.0123|6.2 |0.17 |78.7 (4.8 |91.2 |31.9 |432.6 |825.9 ([78.7 (4.8 [NA
KD-03-49-29 |375 (7158 |[2.4 |19.9351(15.1|0.0753 |15.6 [0.0109(3.8 |0.24 |69.8 (2.6 |73.7 |11.1 |202.5 |352.0 [69.8 (2.6 [NA
KD-03-49-31 |98 |4163 (1.6 (26.3152(33.0(0.1303 |33.1 |(0.0249(2.8 [0.08 |158.4 (4.4 |124.4 |38.7 |-485.2|894.7 [158.4 4.4 [NA
KD-03-49-32 |191 |23741 (4.4 (18.5815(2.5 [0.4071 |3.0 |[0.0549(1.6 |[0.53 |344.3 [5.4 [346.8 [8.8 |363.4 |57.4 344.3 |5.4 |NA
KD-03-49-33 |49 2257 |[5.7 |(15.0665 2')81' 0.2476 |(181.4(0.0271(12.9 |0.07 (172.1 |21.9 |224.6 |382.7 (818.2 (982.0 |172.1 |21.9 |NA
KD-03-49-34 |1675 (21572 (3.3 (20.5934 (3.0 [0.0618 |3.5 |[0.0092(1.7 [0.50 |59.2 (1.0 [60.9 [2.1 |126.6 |71.6 59.2 1.0 |NA
KD-03-49-35 |202 (9941 (2.2 (21.1047(8.6 [0.1636 |9.4 |0.0250(3.8 [0.40 |159.4 [5.9 [153.8 |13.4 |68.6 |204.1 [159.4 |5.9 [NA
KD-03-49-36  |2032 (51612 (1.7 (20.7471(2.4 [0.0785 |2.8 |0.0118(1.5 [0.52 |75.7 (1.1 |76.7 [2.1 |109.1 |56.4 75.7 |11  |NA
KD-03-49-37 |503 (15396 (3.0 (19.9522(8.7 [0.0659 [9.0 [0.0095[2.6 [0.29 |61.2 (1.6 [64.8 |5.7 |200.6 |201.2 [61.2 |1.6 |[NA
KD-03-49-38 |339 (47478 (3.0 (19.3365(7.3 [0.2116 |7.7 |0.0297(2.4 |[0.31 |188.5 (4.4 [194.9 |13.6 |272.8 |168.0 [188.5 |44 [NA
KD-03-49-40 |182 (3458 (2.1 (28.5627(39.6(0.0532 |40.0 (0.0110(5.6 [0.14 |70.7 (3.9 [52.7 |20.5 |-707.8|1139.2 {70.7 (3.9 [NA
KD-03-49-41 |398 (6059 (1.8 (18.7768(11.0(0.0786 |12.0 (0.0107(4.8 [0.40 |68.7 (3.3 [76.9 8.9 |339.8 |250.8 [68.7 |3.3 [NA
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KD-03-49-42 |255 |9152 |1.6 |20.3924(10.1(0.1534 |10.3 |0.0227|1.8 |0.18 |144.7 (2.6 |144.9 |13.9 |149.7 |237.0 |[144.7 |2.6 NA
KD-03-49-43 |130 |26347 (2.3 |19.4409 (6.0 |0.3682 (6.7 0.0519|3.0 [0.45 |326.3 |9.5 (318.3 [18.3 |260.5 [138.0 [326.3 (9.5 NA
KD-03-49-44 |285 |7920 |4.3 |22.3622(15.5(0.0669 (16.2 [0.0109(5.0 |0.31 |69.6 (3.4 |65.8 |10.3 |-70.9 |379.7 [69.6 |3.4 NA
KD-03-49-46 |105 |4946 (2.4 |24.2666 (28.1(0.1461 (29.2 [0.0257(8.2 |0.28 |163.7 (13.2|138.5 |37.9 |-274.6|726.0 [163.7 |13.2 |NA
KD-03-49-47 |52 3724 |4.3 [44.8220|44.4|0.0765 |46.3 |0.0249|13.0 |0.28 |158.4 (20.4|74.9 |33.4 |-2182.3171.9 |(158.4 |20.4 |NA
KD-03-49-48 |54 1482 (2.1 |18.381133.7/0.1017 |35.9 |0.0136|12.4 [0.34 |86.8 |10.7 |98.3 |[33.7 |387.8 [777.7 |86.8 |[10.7 |NA
KD-03-49-49 |248 |5360 |3.2 (23.1120(38.0(0.0547 |38.6 |0.0092|6.7 |0.17 |58.8 (3.9 |54.0 |20.3 [|-152.2|974.5 [58.8 |3.9 NA
KD-03-49-50 |501 |18414 (2.6 |21.9732(17.6|0.0539 (17.9 [0.0086(3.2 ]0.18 |55.1 (1.7 |53.3 [9.3 -28.2 [429.3 |55.1 1.7 NA
KD-03-49-51 |256 |5281 (1.1 |23.2068(16.6(0.0729 (17.5 [0.0123(5.5 |0.31 |78.6 (4.3 |71.4 |12.1 |-162.3|415.6 |78.6 |4.3 NA
KD-03-49-52 118 |5738 |3.1 [20.3466(51.0(0.1122 |51.9 |0.0166|9.6 |0.19 |105.9 (10.1|108.0 |53.2 |154.9 |1271.0 {105.9 |10.1 |NA
KD-03-49-53 |109 |4511 |2.6 |16.2888(14.7(0.1141 |17.2 |0.0135(|8.8 |0.51 |86.3 (7.6 |109.7 |17.8 |653.0 |317.4 [86.3 |7.6 NA
KD-03-49-54 |1747 |44370 (5.3 |21.0492 (2.5 [0.0721 (2.6 0.0110/0.9 (0.35 |70.6 |0.6 (70.7 (1.8 74.8 |[58.2 70.6 |0.6 NA
KD-03-49-55 |238 (10289 (2.6 |21.1538(16.8|0.1174 (17.5 (0.0180(5.0 |0.29 |115.1 [5.7 |112.7 |18.7 |63.0 |401.5 |[115.1 |5.7 NA
KD-03-49-56 |203 |4357 |6.5 [25.6890 (26.3|0.0471 |26.7 |0.0088(|4.6 |0.17 |56.4 (2.6 |46.8 |12.2 |-421.6|699.2 [56.4 |2.6 NA
KD-03-49-57 |1708 |106546|6.1 |21.7549 (3.9 [0.0663 (4.7 |0.0105(2.7 |0.57 |67.1 (1.8 |65.2 |3.0 [4.1 |92.9 67.1 |1.8 NA
KD-03-49-58 |374 |5659 |3.3 |21.8962(20.9(0.0599 |21.0 |[0.0095(|1.7 |0.08 |61.0 (1.0 |59.1 |12.0 [|-19.8 |509.9 [61.0 |1.0 NA
KD-03-49-59 |197 |10568 (4.0 |29.7075(31.4|0.0473 (32.1 [0.0102(6.5 ]0.20 |65.4 (4.3 |46.9 |14.7 |-818.4|912.9 |[65.4 |4.3 NA
KD-03-49-60 |51 20971 |2.9 [18.6685(15.8(0.3115 |19.0 |0.0422|10.6 |0.56 |266.3 [27.6 |275.3 |45.8 |352.9 |358.2 [266.3 |27.6 |NA
KD-03-49-61 |224 |18927 |1.8 [22.6064 |13.8(0.0858 |15.5 |0.0141|7.1 |0.46 |90.1 (6.4 |83.6 |12.4 |-97.6 |339.1 [90.1 |6.4 NA
KD-03-49-62 |235 |4631 [2.1 [24.4119(20.1(0.0628 |20.4 |0.0111|3.4 |0.17 |71.3 (2.4 |61.9 |12.2 |-289.8|516.4 [71.3 |2.4 NA
KD-03-49-63 |154 |5017 |6.7 |21.9947|28.9(0.0651 |29.0 |0.0104|3.1 |0.11 |66.6 (2.1 |64.0 |18.0 [|-30.6 |712.7 [66.6 |2.1 NA
KD-03-49-64 |120 |3511 (2.5 |27.7627(29.1|0.0727 (30.0 [0.0146(7.6 |0.25 |93.7 (7.0 |71.3 |20.7 |-629.41809.2 [93.7 |7.0 NA
KD-03-49-65 |96 1801 |2.7 |44.2730(66.3|0.0351 |67.4 |0.0113|11.8 [0.18 |723 |8.5 |[35.1 [23.2 |-2134.3419.4 (72.3 |8.5 NA
KD-03-49-66 |225 |127373|2.0 |19.2406(10.9(0.1655 |11.5 |0.0231|3.8 |0.33 |147.2 (5.6 |155.5 |16.6 |284.2 |249.6 |[147.2 |5.6 NA
KD-03-49-67 |79 2155 [2.0 [27.9452|67.7(0.0595 |69.7 [(0.0121(16.5 |0.24 |77.3 |(12.7 |58.7 |39.8 |-647.4|20867 |77.3 12.7 |NA
KD-03-49-68 |262 |11090 (2.8 |20.3366 (13.0(0.1119 (13.1 |[0.0165(1.6 |0.12 |105.5 [1.7 |107.7 |13.4 |156.1 |306.0 [105.5 |1.7 NA
KD-03-49-69 |106 |10674 (4.1 |20.1913(7.1 |0.3474 (8.0 0.0509(3.7 [0.46 [319.9 |11.6 (302.8 [21.1 [172.8 [166.9 (319.9 [11.6 |NA
KD-03-49-70 |176 |3910 (2.3 |20.6327 (30.1(0.0833 (30.5 [0.0125(4.5 ]0.15 |79.8 (3.6 |81.2 |23.8 |122.1 |723.9 [79.8 |3.6 NA
KD-03-49-71 |245 |2562 |3.8 [21.9228|24.6|0.0559 |25.8 |0.0089(|7.6 |0.29 |57.0 (4.3 |55.2 |13.9 [|-22.7 |604.3 |[57.0 [4.3 NA
KD-03-49-72 |46 1718 |4.7 |37.0683(65.5|0.0859 |66.5 |0.0231|11.6 [0.17 |147.2 |16.8 |83.7 [53.5 |-1498.0577.0 |147.2 (16.8 |NA
KD-03-49-73 |98 3407 |2.2 (10.2462 310' 0.1603 |310.9 |0.0119|11.1 [0.04 [76.3 |8.4 (150.9 |466.2 [1578.7(970.9 |76.3 (8.4 4.8
KD-03-49-74 |223 15988 (2.8 |21.4582(21.7(0.0698 (27.2 [0.0109(16.3 |0.60 |69.7 (11.3|68.5 |18.0 |28.9 |526.3 [69.7 11.3 |NA
KD-03-49-75 |255 |5229 |8.8 [25.8269(22.5(0.0458 |23.4 |0.0086|6.4 |0.28 |55.1 (3.5 |45.5 |10.4 |-435.7|596.5 [55.1 |3.5 NA
KD-03-49-77 |61 (1243 [3.6 [7.5561 235' 0.1921 [235.8[0.0105[14.3 [0.06 [67.5 [9.6 [178.4 |406.2 [2129.3[193.2 [2129.3]193.2 [3.2
KD-03-49-78 |138 |3939 (1.6 |21.4113(24.8|0.0844 (25.2 (0.0131(4.6 |0.18 |83.9 (3.9 |82.3 |19.9 |34.1 |602.1 [83.9 |3.9 NA
KD-03-49-79 |199 |15143 (4.7 |21.6249(12.1|0.2103 (12.4 [0.0330(2.8 ]0.23 |209.2 (5.8 |193.8 |21.9 |10.3 |291.5 |209.2 |5.8 NA
KD-03-49-80 |97 2792 |2.9 |(16.2718(52.8(0.1212 ([53.2 |0.0143(6.5 |0.12 |91.6 |[5.9 |116.2 |58.4 |655.2 |1217.9 [91.6 |5.9 NA
KD-03-49-81 |270 |7426 (1.5 |20.4513(13.4(0.0955 (13.5 [0.0142(1.8 |0.13 |90.7 (1.6 |92.6 |12.0 |142.9 |315.5 [90.7 1.6 NA
KD-03-49-82 |447 |24922 (2.4 |20.6115(7.7 |0.1139 (8.0 0.0170|2.0 (0.26 |108.9 |2.2 [109.6 (8.3 1245 [181.3 (108.9 |2.2 NA
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KD-03-49-83 |118 |2580 |2.2 [15.0770(42.8(0.1236 |46.4 |0.0135|18.0 |0.39 |86.6 (15.5]118.4 |51.9 |816.7 |936.0 [86.6 |15.5 |NA

KD-03-49-84 |260 |4687 |2.5 |19.9072(23.1|0.0765 (23.4 [0.0110(3.7 [0.16 |70.8 |2.6 |74.9 |16.9 |205.8 |542.3 [70.8 |2.6 |[NA

KD-03-49-85 |468 |37786 |1.3 |17.9791(2.0 |0.5182 (3.2 [0.0676(2.4 |[0.77 |421.5 |9.9 |424.0 |11.0 |437.2 |45.4 [4215 9.9 |[NA

KD-03-49-86 |122 |4011 |2.9 |19.4755(29.4|0.0816 (31.0 [0.0115(10.1 [0.32 |73.9 |7.4 |79.7 |23.8 |256.4 |687.9 [73.9 |7.4 |[NA

KD-03-49-87 (312 [1631 (3.1 |20.7690(18.5|0.0689 |18.9 [0.0104]4.0 |0.21 |66.6 (2.6 |67.7 |12.4 |106.6 |440.2 [66.6 (2.6 [NA

KD-03-49-88 (300 (7361 |[1.7 |18.6301(22.8|0.0995 |23.3 [0.0134]4.8 |0.20 |86.1 (4.1 |96.3 |21.4 |357.5 |521.0 (86.1 [4.1 [NA

KD-03-49-89 |64 (1391 (2.2 (11.9142(57.0(0.1295 |59.3 [0.0112(16.3 [0.27 |71.7 |[11.6|123.6 [69.1 |1291.0|1219.0 {71.7 |11.6 |[5.6

KD-03-49-90 |290 (3415 |5.1 (21.2953(16.5(0.0645 |17.2 |0.0100(5.1 [0.30 |63.9 (3.2 [63.5 |[10.6 |47.1 |395.8 [63.9 (3.2 [NA

KD-03-49-91 |112 (65923 (1.8 (9.4677 (0.9 [4.3968 |1.5 |[0.3019(1.2 [0.80 |1700.8(18.3 [1711.7|12.7 |1725.1|17.0 1725.1|17.0 (98.6

KD-03-49-92 |1397 (34876 [5.5 |21.1546 (3.8 |0.0744 |4.0 [0.0114|1.3 |0.31 |73.2 (0.9 |729 |28 [62.9 [90.9 [73.2 (0.9 [NA

KD-03-49-93 |33 (3161 (3.6 [16.6694 (65.6|0.2571 |66.0 [0.0311(6.9 |0.11 |197.3 (13.5|232.3 |137.8 |603.2 |1607.2 [197.3 [13.5 [NA

KD-03-49-95 (346 (12083 (2.9 (22.8212(20.3|0.0546 |20.6 (0.0090(3.6 [0.18 |58.0 (2.1 [53.9 |10.8 |-120.8|505.6 [58.0 |2.1 [NA

KD-03-49-96 |751 (3572 6.2 (19.9686 (6.1 [0.1337 |6.3 [0.0194|1.3 [0.20 |123.6 (1.5 [127.4 |7.5 |198.7 |142.9 [123.6 |1.5 [NA

KD-03-49-97 |945 (11754 (3.1 (20.8165(6.0 [0.0666 |7.0 [0.0101(3.7 [0.53 |64.5 (2.4 |65.5 |44 |101.2 |140.8 (645 |24 |[NA

KD-03-49-98 |212 (7685 [4.8 [39.2166 (29.3|0.0342 |29.9 [0.0097|5.8 |0.20 |62.4 (3.6 |34.1 |10.0 |-1689.41037.4 [62.4 (3.6 [NA

KD-03-49-99 |237 [10553 [1.5 |21.2062(16.7|0.0808 |17.4 [0.0124|4.8 |0.28 |79.6 (3.8 |78.9 |13.2 |57.1 |400.9 [79.6 (3.8 [NA

KD-03-49-R33 |261 (37111 (1.1 (17.9335(3.6 [0.5153 |3.8 [0.0670(1.1 [0.30 |418.2 (4.6 [422.0 |13.1 |442.9 |80.7 [418.2 |4.6 |[NA

KD-03-49-R33-3180 (27092 (2.0 (18.2774|4.6 |0.5027 |4.9 |0.0666(1.6 [0.33 |415.9 6.4 [413.5 |16.5 |400.5 |102.8 [415.9 6.4 [NA

X X X X x

X X X X X X X

Analyses with >10% uncertainty (1-sigma) in 206Pb/238U age are hadec

Analyses with >10% uncertainty (1-sigma) in 206Pb/207Pb age arechated, unless 206Pb/238U age is <500 Ma.

Best age is determined from 206Pb/238U age for analyses with 206Pb/238U adéa<@08 from 206Pb/207Pb age for analyses with 206Pb/238Uage > 900
Ma.

Concordance is based on 206Pb/238U age / 206Pb/207Pb age. Value is not reported Ht#3206Bges <500 Ma because of large uncertainty in
206Pb/207Pb age.

Analyses with 206Pb/238U age > 500 Ma and with >20% discordance (<80% cawejrdee not included.

Analyses with 206Pb/238U age > 500 Ma and with >5% reverse discordd@&4 concordance) are not included.

All uncertainties are reported at the 1-sigma level, and inautiemeasurement errors.

Systematic errors are as follows (at 2-sigma level): [sathp®5% (206Pb/238U) & 1.4% (206Pb/207Pb)] these values are reported on celld W1 af
NUagecalc.

Analyses conducted by LMC-ICPMS, as described by Gehrels et al. (2008).

U concentration and U/Th are calibrated relative to Sri Lanka zstaondard and are accurate to ~20%.

Common Pb correction is from measured 204Pb with common Pb compastiéiqpreted from Stacey and Kramers (1975).

Common Pb composition assigned uncertainties of 1.5 for 206Pb/204Pb, 203 Rt/204Pb, and 2.0 for 208Pb/204Pb.

U/Pb and 206Pb/207Pb fractionation is calibrated relative to fragmentargeaSri Lanka zircon of 563.5 + 3.2 Ma (2-sigma).

U decay constants and composition as follows: 238U = 9.8485 x 10-10, 235U = 1.55126,238U/235U = 137.88.

Weighted mean and concordia plots determined with Isoplot (Ludwig, 2008).

7KH DERYH IRRW QRWH IRU WKH WDE®H/DVHUKRKRRRH @ 8 0 & HAL WKR $FRPRIQZLWK FEBWHG WD RO H$ ULK/HRQBR R W
/IDVHU&KURQ ZHEVLWH LQ SXEOLFDWLRQ PHWKRG ZZZ JHR DUL]JRQD HGX DOF
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