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MBMG mineral separation laboratory. A 100- to 200-g split of the crushed material was prepared
for bulk-rock geochemical analysis and analyzed by X-ray fluorescence (XRF) and inductively
coupled plasma mass spectrometry (ICP-MS) at the Peter Hooper GeoAnalytical Lab,
Washington State University, Pullman. Zircon was isolated from samples by standard density and
magnetic separation techniques at the MBMG mineral separation laboratory and analyzed by
laser ablation inductively coupled plasma mass spectrometry (LA-ICPMS) at the University of
California, Santa Barbara.

Major and trace element data are plotted in figure 2 (Mosolf and others, in review). Table 1
provides U-Pb zircon ages calculated from samples with coherent and interpretable distributions
of single-crystal dates, and their respective age distributions are plotted in figure 3. The complete
U-Pb zircon datasets and analytical methods are reported in Mosolf and Kylander-Clark (2023)
and Brennan and others (in review) .

hornblende in alternating hornblende-rich and quartz—plagioclase-rich layers; or
hornblendite with accessory plagioclase and quartz. The presence of garnet varies from
approximately 025 percent. Amphibolite is intercalated with the other basement
assemblages, ranging in size from centimeter-scale lenses to extensive sheets that are tens of
meters thick.

Ultramafic rocks (Late Archean or Early Proterozoic)—Intrusive bodies of ultramafic

rock that typically occur as pods or lenses tens of meters wide, but form two plutons in the

o  northeast part of the map area that exceed 2 km (1.25 mi) in length, including the Wolf
Creek Pluton (Heinrich, 1960, 1963). Ultramafic rock is generally dark green or black,
fine- to coarse-grained, and primarily massive to schistose. Weathering surfaces are
commonly studded with resistant poikilitic orthopyroxene grains up to a few centimeters in
diameter. The protolith composition likely ranged from harzburgite to pyroxenite, but most
occurrences have been modified extensively by serpentinization and post-emplacement
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Figure 3. Kernel density estimate (KDE) plots of the 2°’Pb corrected 2°°Pb/2*U (<1,400 Ma)
and 27Pb/?%Pb (>1,400 Ma) zircon age data. KDE bandwidths and bin widths are 20 m.y.
A 20 percent discordance filter was applied to the data. Major peak ages are labeled.
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—————= XAum um . . . . analyses of rock samples collected in southwest Montana: Montana Bureau of Mines and Geology
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nomenclatu're (Le Bag and St.recke.lsen, 1991; Schm1(.1 and others, 2007)..M1¥1erals In 1gneous and Previous U-Pb monazite dating from schist, amphibolite, and gneiss yielded peak Dillon, Hamilton, Philipsburg, Townsend, and Wisdom 30’ x 60’ quadrangles, western Montana,
metamorphic rock units are listed in order of decreasing abundance. Grain size classification of metamorphic ages spanning approximately 1.81-1.75 Ga (Jones, 2008; Cramer, 2015). 2020-2021: Montana Bureau of Mines and Geology Analytical Dataset 3.
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coarsely crystalline dolomitic and calcitic marble that forms outcrops commonly covered and 'evolutlon of.the Prec.ambrlan crust of the Tobacco Root Mountains, Montana: Geological
Quaternary Deposits with bright orange lichen. Marble contains light-colored diopside, tremolite, and scarce Society of America Special Papers, p. 181-202. ' .
graphite; conspicuous dark green blebs of serpentine and phlogopite are characteristic of Okuma, A.F., 1971, Structgre of the S'outhyvestern Ru‘py Range near Dillon, MT: Harrisburg, State
Quaternary alluvial fans (Qafo) onlap the northwestern extent of the Carter Creek fault some intervals. Marble occurs as massive to well-foliated successions that appear College, Pennsylvania State Ug1vers1ty, P hD dissertation, 122 p. i ) .
. . . . . .. . . . . Ostenaa, D., and Wood, C., 1990, Seismotectonic study for Clark Canyon Dam, Pick-Sloan Missouri
escarpment, covering the Bozeman Group and Precambrian rocks in the Sweetwater Basin. conformable; however, the original stratigraphic order has likely been disrupted by Basin Proeram. Montana: U.S. Bureau of Reclamation Seismotectonic Report 90-4. 78 o.. 1 pl
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deposits southwest of Blacktail Deer Creek. Landslide deposits (Qls) occur throughout the map area, marble layers are isoclinally folded into the older gneissic assemblages (Adg). County, Montana: Montana Burcau of Mines and Geology Geologic Map 98, 1 sheet, scale
3 Location Map . area, with several localized along fault traces. Wide alluvial deposits (Qal) have formed along Thicker intervals of pure Iparble are dominantly dolomitic in compos1t19n and 1:24,000, https://doi.org/10.59691/WMIR3264.
I:“*“TL-- < ‘ w """" ; --“f-su——""'l;:“” Blacktail Deer Creek, a perennial stream in the map area. commonly host talc deposits occurring as seams and pods. Structural thickness exceeds Perkins, M.E., and Nash, B.P, 2002, Explosive silicic volcanism of the Yellowstone hotspot: The ash fall
e L 400 m (1,313 ft). record: Geological Society of America Bulletin, v. 114, p. 367-381
—— | | A e . . . . .. oo i .
o \ [T Bk GLA%? AEL[ A‘PN‘ 1 Alluvium (Quaternary: Holocene)—Unconsolidated, poorly to well-sorted, weakly Perry, E.S., 1948, Talc, graphite, vermiculite and asbestos in Montana: Montana Bureau of Mines and
N e R eat Falls L . . . . .
230" 1 230" &Sx &@\"0 @E‘;@ AN B I T 1 \n, stratified gravel, sand, silt, and clay. Clasts are subangular to rounded cobbles and Undifferentiated metasedimentary rocks (Late Archean or Early Proterozoic)—Complex Geology Memoir 27, 44 p.
& o s NPl e T I; T j‘r/ ‘ smaller. Thickness is generally less than 6 m (20 ft). sequence of quartz—mica schist and quartzose gneiss; calc—silicate gneiss and schist; and Pierce, K.L., and Morgan, L.A., 1990, The track of the Yellowstone hotspot—Volcanism, faulting, and
sl 5o L i J,J il - 7 1 . anthophyllite schist locally intercalated with amphibolite. Generally recessive and not uplift: U.S. Geological Survey Open-File Report 90-415, 68 p., 1 pl.
S| S @O | A | — Bozeman_ Billings, | \ . . X . : . NP : : o o . . . . . . .
?ég’;‘*o & | & MO g — \ Colluvium (Quaternary: Holocene and Pleistocene?)—Unconsolidated slope deposit exposed in the map area. Thickness unknown. Ruppel, E.T., ONG}H’ J.M., and Lopez, D.A., 1993, Geologic map of the Dillon 1° x 2° quadrangle, Idaho Figure 4. (A) Tertiary sediments of the Sixmile Creek Formation (Tsc) unconformably resting on
‘;,7,\:\‘\ {OIN. e that contains angular, poorly sorted pebbles, cobbles, and boulders. Includes talus. . . . . . ‘ and Montana: U.S. Geological Survey Miscellaneous Investigations Series Map 1-1803-H, scale Precambrian basement rocks, viewed from the Blacktail Deer Creek drainage south of the
2 SN 00 0 100 Miles : : Dillon Gneiss (Archean)—Gray to reddish brown, massive- to well-foliated, medium- to 1:250,000. Sweetwater Hills. The Dillon Gneiss (Adg) forms the rocky skyline. Note the pediment surface
Q{f& Eor | eSS ! ‘ Thickness is generally less than 10 m (33 ft). ) ] , > . ) Schmid. R.. F D.H B.. Davis. E.. and D 7 A 2007. S . | f . ) " ) . .
P | & @ 160 0 160 Kilometers coarse-grained, locally garnetiferous gneiss of granitic composition that typically forms chmid, R., Fettes, D., Harte, B., Davis, E., and Desmons, J. A., , Systematic nomenclature for formed on the Tertiary deposits. (B) Banded granitic gneiss forming blocky rock outcrops typical of
metamorphic rocks: 1. How to name a metamorphic rock. Recommendations by the [UGS the Dillon Gneiss unit (Adg).

large, rounded outcrops. Potassium feldspar is the most abundant mineral, intergrown with
oligoclase and quartz in nearly equal proportions. Subordinate mineral constituents include
biotite, muscovite, garnet, and fibrous sillimanite. Massive to weakly foliated gneiss often
grades into a strongly banded gneiss with a greater abundance of darker minerals, including
biotite, garnet, and occasional hornblende. The Dillon Gneiss includes subordinate layers
and pods of amphibolite, narrow ribbons of infolded marble, thin layers of pelitic gneisses
and schists, and ultramafic rock. Originally named the “Dillon Granite Gneiss” (Heinrich,
1960) and subsequently referred to as “Quartzofeldspathic Gneiss” by James (1990). Stotter

Alluvial fan deposit (Quaternary: Holocene and Pleistocene?)—Unconsolidated,

/ / poorly sorted cobbles, gravel, sand, and silt forming extensive, fan-shaped deposits shed
= from the Carter Creek fault escarpment and Blacktail Mountains. Thickness as much as
30 m (100 ft).

Subcommission on the Systematics of Metamorphic Rocks, available at https://www.bgs.ac.uk
[Accessed March 2023].
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Shane, P.A., and Sears, J.W., 1995, Miocene tephra beds in SW Montana: Geochronology, geochemistry
and implications: Geological Society of America, Abstracts with Programs, v. 27, no. 4, p. 55.
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Basin and Range province, Montana and Idaho: Bulletin of the Seismological Society of America, v.

- Elk Gulch Suite (Archean)—Varied assemblage of biotite gneiss, hornblende gneiss, 77, p. 1602-1625.

augen gneiss, migmatite, and amphibolite. The most abundant rock type is a banded Stotter, S.V., 2019, Determining the Precambrian structure and thermotectonic evolution of the central
migmatic gneiss composed of conspicuous dark layers of biotite and hornblende that Ruby Range, southwest Montana: Missoula, University of Montana, M.S. thesis, 78 p.

alternate with layers consisting primarily of quartz and feldspar. Layers of pelitic schists and Sun, S.S., and McDonough, W.F., 1989, Chemical and isotope systematics of oceanic basalts: Implications
gneisses are common throughout the unit. The Elk Gulch Suite is generally more mafic and for mantle composition and processes, in Saunders, A.D., and Norry, M.J., eds., Magmatism in the
aluminous than the Dillon Gneiss. This unit was previously named the “pre-Cherry Creek ocean basins: Geological Society, London, Special Publications, v. 42, p. 313-345. o
Group” (Heinrich, 1960) and “Older Gneiss and Schist” (James, 1990). Stotter (2019) Thomas, R.C., and Sears, J.W., 2020, Middle Miocene through Pliocene sedlment::.ltlon and tectonics in
renamed the assemblage the Elk Gulch Suite after its type locality, which was adopted in Montana: A record of the outbreak and passage of the Yellowstone Hotspot, in Metesh, J.J., and

this map. U-Pb zircon data constrain minimum emplacement ages between approximately Vuke, S, eds.: Mor.ltana.l Bureau of Mines anfl Geology Special Publication 122: Geology of
Montana—Geologic History, v. 1, 25 p., available at
2.79 and 2.71 Ga (fig. 3).

http://www.mbmg.mtech.edu/pubs/GeologyofMontana/

A. Metamorphic foliations

Landslide deposit (Quaternary: Holocene and Pleistocene?)—Unstratified, poorly
sorted rock fragments deposited by slumps, slides, rock falls, and debris flows. Typically

cha‘racteriz.ed by hummocky topography, subdued landslide scarps, and rock talus. (2019) suggested the assemblage be renamed the “Dillon Gneiss,” which is adopted in this
f B Variable thickness, generally less than 30 m (100 ft). map. U-Pb zircon data constrain minimum emplacement ages between approximately 2.80
. Bea\\//:ITZ;ad 1%, . - ‘e e < and 2.71 Ga (ﬁg 3)
$5 R\ "o ‘ o) R 7 Tertiary Volcano-Sedimentary Deposits
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Tertiary volcano-sedimentary deposits of the Sixmile Creek Formation (Bozeman Group) were
mapped along the southern flank of the Sweetwater Hills, unconformably overlying the Archean
basement rocks (fig. 4A). The unconsolidated deposits generally consist of roundstone
conglomerate and interbedded tephra correlated to the informal Big Hole River and Anderson
; / § | Ranch members of the Sixmile Creek Formation (see Thomas and Sears, 2020, and references
B e ) i i :,~ 7 therein). The informal units were challenging to map in the quadrangle and were lumped as an

‘ undivided unit (Tsc).

n=1 ,478
Grasshupper Creek

B. Metamorphic lineations

The tephra beds of the Anderson Ranch member erupted from silicic calderas that formed in the N

wake of the Yellowstone hotspot as it tracked northeastward along the eastern Snake River Plain
(Shane and Sears, 1995; Thomas and others, 1995; Perkins and Nash, 2002; Sears and others,
2009). In the Blacktail Deer Creek area outside the quadrangle, Perkins and Nash (2002)
correlated tephra beds in the Anderson Ranch member with the 14 Ma Owyhee—Humbolt, 12.5
Ma Bruneau—Jarbidge, 10 Ma Twin Falls—Picabo, and 64 Ma Heise volcanic fields (Pierce and
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Thomas, R.C., Sears, W.S., Ripley, A.A., and Berg, R.B., 1995, Tertiary extensional history of
southwestern Montana: Field trip guide for the Sweetwater and upper Ruby valleys, Montana:
Northwest Geology, v. 25, p. 5-25.

Tysdal, R.G., 1976, Geologic map of the northern part of Ruby Range, Madison County, Montana: U.S.
Geological Survey Miscellaneous Investigations Series Map 1-951, scale 1:24,000.
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¥l o ™~ \ (v P =0 \\ & T— Morgan, 1990). Scattered outcroppings of basalt in the northern part of the quadrangle (Tb) are Metamorphic foliations are generally parallel to compositional and migmatic layering (fig. 5A), and Vuke, S.M., 2020, The Eocene through early Miocene sedimentary record in western Montana, in Metesh,
/i £ R .. a0 R RS o o W AL possibly equivalent to the Timber Hill Basalt member (approximately 6 Ma; e.g., Mosolf and appears to be penetrative across the Elk Gulch Suite, Dillon Gneiss, and Christensen Ranch Suite J.J., and Vuke, S., eds.: Montana Bureau of Mines and Geology Special Publication 122: Geology of
Figure 1. Location and physiographic setting of the map area. Geologic elements were modified Sears, 2024), or a Pliocene basalt northeast of the map area (approximately 4 Ma; Marvin and assemblages. Widespread isoclinal folding is mostly axial planar to the main metamorphic foliation Montana—Geologic History, v. 1, 38 p., available at
from Ruppel and others (1993), Vuke and others (2007), and mapping in this study. others, 1974). and readily visible in outcrops of the Dillon Gneiss assemblage. Most isoclinal folds plunge http://www.mbmg.mtech.edu/pubs/GeologyofMontana/ ,
| northeasterly, paralleling mineral and intersection lineations (fig. 5B). Parallel folds are the most Vuke,BS.M., Potftlf/[r" KW, dL((;nni J.D.,Gancli Lf)p;Z’ D .613.,723007,2Gfl>1010g10 m?p ﬁglagogézna: Montana
45° 00 L— 1120‘2 g§;0q0' Basalt, undivided (Pliocene?)—Small, scattered outcroppings (<0.02 km?, 0.01 mi?) of common, and similar folds are observed locally. The primary metamorphic foliation is folded by an Woo dertlr?aItl OVitallril:I?oanC I el(;(())eglzller eé) %%lcan dalgagl;n d pI; C slggtgs, ;ﬁ El:até Pre)carn'brian mafic dikes
112° 30 . SCALE 1:24.000 aphanitic basalt in the northern part of the quadrangle containing sparse olivine open and upright antlfoqn—synfom pair in the central map area. Several northwest-trending faults i ;he S(’)u thern To:baccz) Root Mz)un tai’ns, Montana C,%eoch,emis t;y, Rb-Sr geochronology, and
Basemap produced by the United States Geological Survey my 1 112 0 1 MILE Maps may be obtained from: phenocrysts (<1 percent). It is not apparent if the basalt is volcanic or subvolcanic. transect the quadrangle, including the Elk Gulch, Hoffman Gulch, and Carter Creek faults, all of
Elk Gulch 1:24,000-scale quadrangle map 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET Publications Office Thickness unknown. which were active in Precambrian time with left-lateral displacements up to 2 km (1.25 mi) that _ o o o
gontr‘?' by: USGS and USC&GC N D s 0 ' ' T LoVETER Montana Bureau of Mines and Geology occured before emplacement of the Proterozoic diabase dikes (Yd). The diabase dikes generally Figure 5. Stereonet plots of metamorphic lineation and foliation data. (A) Metamorphic foliation
ompiled from aerial photographs taken 1960 i MILS S T 1300 West Park Street .. . . D . data plotted as poles to planes. A cylindrical best of the data yielded a southwest dipping plane
Field checked: 1961 11 CONTOUR INTERVAL 40 FEET Butte, Montana 59701-8997 Sixmile Creek Formation, undivided (late to middle Miocene)—Weakly lithified crosscut gneissic banding and intrude the Elk Gulch fault, constraining early deformation and with a corresponding pole plunging 29° to the northeast (black box), interpreted to be the general
\P/r?-{?Ctli%n:tPOIY?\?rli'c  oodetic Vertcal Dt of 1926 18 MILS NATIONAL GEODETIC VERTICAL DATUM OF 1929 Phone: (406) 496-4174 sequence of conglomerate, sandstone, mudstone, and tephra up to 500 m (1,500 ft) thick. metamorphi.sm before gpproximately 2.1-1.4 Ga (Wooden and others, 1978; Mueller and others, axis of folding in the map area. (B) Metamorphic lineation data. The mean vector is represented
H?) rifjntala S;Tdm:a;g;? Noer?h z r|1<1:eriec alrc]:?) ats r:m 0 R http://mbmg.mtech.edu Publ%shed ra.diometric age date.s for the Sixmile Creek Fprmation span 16-3.7 Ma, é004). Prze(;/llgusly pul?hshe.d geochronology ages (e.g., Harms and Baldwm,' 2020; Jones, 2008; A by a \I/vhite _cr:]irclg plﬁnging 31° ;[.o the nortreast, ?imilar t<t> th((ej ]:‘(')tld i\f):is i}r(1 (A)t.) Thetdata are plotted
TM GRID AND 2019 MAGNETIC NORT consistent with vertebrate fossil ages (Monroe, 1976; Fritz and Sears, 1993; Mosolf and ramer, ) and U-Pb zircon data from this study (fig. 3) record magmatic and tec.tonothermal 8.5 Hachyte JMOEGOT [ o o on a lower-hemisphere projection, equal-area stereonet and fit with a Kamb contour.
Shaded relief created from 10-meter digital elevation Sears, 2024). Maximum depositional U-Pb zircon ages obtained in this study span pulses ca. 2.8-2.7 Ga; 2.5-2.4 Ga (Beaverhead/Tendoy orogeny); and 1.8—-1.7 Ga (Big Sky 60 Trachydacite B 236603
model from U.S. Geological Survey National Elevation Dataset. 9.0-8.6 Ma (table 1: fig. 3). The Sixmi .o . orogeny). :
.0-8. ; fig. 3). The Sixmile Creek Formation is locally cut by pediments and . Trachyandesite JM23EG09
covered by large alluvial fans (Qafo). Cordilleran Thrust Belt Deformation :JE, 7.0 Basaltic JM23EGO7 [
. 1< Trachyandesite \ 4
Big Hole River member (Miocene)—Well-sorted, well-rounded fluvial conglomerate that Pal o M i< strata that P bl t on th talline b t in the north L 65 JM23EG02
forms crudely channelized bedforms. Conglomerate clasts are typically spherical, c0zOIcVIes0z0lc strata that unconiormably Test on the crystaliine basement In the northern £ 50 _
. . . . Ruby Range are deformed by Late Cretaceous folds and faults (Tysdal, 1976; Parker and Gavillot, > ° Rhyolite
. . . peb!)le to cobble s1z§d, and predommantly co‘rnposec.i of.quartzne', but alsq include 2024; Gavillot and others, 2024). In the southern part of the range, the Phanerozoic cover was ié), 5.5 Dacite v
A Cross Section A-A A . gneiss, basalt, rhyolite, and limestone. Clast lithologies include vitreous pink exhumed and completely eroded during crustal shortening, exposing the Precambrian basement 3 .y M20EGO4
- 10,000 quartz-arenite, ﬁne-gramed white quartz-arenite, black quartz-arenite, black chert rocks in the Elk Gulch quadrangle. Cordilleran structures were not readily identified in the map % - JM23EG06
30007 laced with quartz veins, and brown cherty‘ lltharemte.. Subordlgate sandstone beds are area, but the older northwest-striking Precambrian faults were possibly reactivated as contractional Q 49 Andesite
cross-bedded and' form tabular, stepped cliffs. 'The Big Hole River member rarely structures during crustal shortening. Low-temperature thermochronology data from the northern Z 40 22322{{; A Tb
XAam 9000 = crops out and typically forms gravel-draped hillslopes. part of the Ruby Range suggest that rapid cooling and inferred tectonic exhumation of the basement 35 Basall ¢ vd
B = o o rocks were underway by approximately 80 Ma (Carrapa and others, 2019). 5 Adg
3 | 2000 % Anderson Ranch member (Miocene)—Distinct white, friable beds of tephra up to 30 m 3.0 * V Aeg
I T (100 ft) thick that are interlayered with roundstone conglomerate, sandstone, and Cenozoic Extensional Deformation 2.5| JM23EGO1
§ § mudstone. The tephra beds are generally lenticular, trough cross-bedded and 500 525 550 575 600 625 650 675 700 725 750 775
o 7000 5 composed of a mix of ash and pumice, silicic sand and gravel, and tabular to irregular The Elk Gulch, Hoffiman Gulch, and Carter Creek faults were extensionally inverted during the SiOz (weight percent)
_(.‘: © fragments of tuffaceous rip-up clasts. Tephra beds crop out in the prominent bluffs Cenozoic and have remained active in the Quaternary (Schmidt and Garihan, 1983; Stickney and B —
= 6000 -% bordering along Blacktail Deer Creek in the south part of the map area. Bartholomew, 1987; James, 1990; Ostenaa and Wood, 1990). The Carter Creek and Hoffman faults . j
= 3 are assumed to be the northwestern extent of the well-studied Sweetwater fault zone (fig. 1). In the
E w adjacent Red Canyon 7.5" quadrangle, the Sweetwater fault displaces the Timberhill Basalt (ca. 6 \ /I B \ /I G
w 5000 Ma) down to the northeast approximately 200-250 m (655820 ft; Stickney and Bartholomew, 1000 e A Gy
1987; Ostenaa and Wood, 1990; Mosolf and Sears, 2024). Tertiary growth strata are preserved in
4000 _ the hanging wall and footwall of the fault, recording fault movement from the late Eocene to the §
Table 1. U-Pb zircon geochronology. Miocene. Using the Timber Hill Basalt as a structural datum, the Sweetwater fault’s average slip E 100
; .« Latitude Longitude No. spot Age b rate from 6 Ma to the present is approximately 0.03—0.04 mm/yr (0.001-0.002 in/yr; Stickney and = .
Sample Hithology onit °N) (‘W)  analyses® Method (M) 20 MSWD Bartholomew, 1987; Opstenaa andp\E)Vood, 1993’; Fritz and Sears?llé%). g g % Geologlc Map 108
o vt gt B by L SV R B R .
urtici ufraceous sandstone sC . - . . . . c .
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’ JM23EG10 garnet gneiss Adg 450939 -112.4217 53/60 MEA 207/206 2,747 17 1.2 Connie ThOl’l’lSOl’l, Daniel Brennan, Stuart Parker, and Raymond Salazar performed mineral 7 5 / Quadrangle
JM23EGO03 garnet gneiss Adg  45.0313 -112.3877  43/60 MEA207/206 2,754 18 26 separations at the MBMG Mineral Separation Laboratory. Andrew Kylander-Clark supported 1 : 9
JM20EG04 garnet gneiss Aeg  45.0438 -112.4252  40/40  MEA207/206 2,790 5 10 LA-ICPMS analyses and data reduction at the University of California, Santa Barbara. Ashley and
JM20EG01 quartzofeldspathic gneiss Adg _ 45.0601 -112.4813  40/40 MEA207/206 2,796 5 06 Arron Steiner directed bulk-rock geochemical analyses at the Washington State University Peter Southwe stern Montana
l{\l(/cl)é%v l;l?snt]r?;alt/?; ;sn tgz J;rr:l\)/s; iZL ?gcc‘)ts :\zg:ﬁi ofrc:' age calculation; the denominator is the total number of spots analyzed. Hooper Geoanalytlcal Laboratory. Ny
Method: MDA 206/238  max depositional age, weighted mean of youngest 2°PB/2*®U dates. ’

MDA -LI max depositional age determined by the lower intercept age on a Tera Wasserberg plot. FPEORRAVLREP2RRCSRILYTJPRPRR LRGP Jesse G MOSOlf

MEA 207/206  minimum emplacement age determined by weighted mean of oldest 2’PB/?Pb dates.
Zircon separates were prepared at MBMG and analyzed by LA-ICPMS at the University of California, Santa Barbara.
Latitudes and longitudes are in the 1984 World Geodetic Survey (WGS84) datum.

See Mosolf and Kylander-Clark (2023) and Brennan and others (in review) for full datasets and interpretations.

Figure 2. Whole-rock geochemical data. (A) Total alkali silica classification diagram of normalized
values after Le Bas and others (1989). (B) Chondrite-normalized rare earth element plot after 202 5

. . . . . Sun and McDonough (1989). Data are color coded by unit; plots share the legend in (A).
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