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Framework Grains
Qm monocrystalline quartz
Qp polycrystalline quartz
cht chert
P plagioclase
Pa plag altered by cerucite
Ks sanadine
Km microcline
Ko orthoclase
Kp perthite
La Lithic altered
Ls Lithic sedimentary
Lcr Lithic calcite replaced
Looid ooids
Lm Lithic metamorphic
Lvo Lithic volcanic other
Lvv Lithic volcanic vitric
Lvm Lithic volcanic microlitic
Lvl Lithic volcanic lathwork
Lvf Lithic volcanic felsic
Accessory Minerals
bt biotite
mu muscovite
cl chlorite
px pyroxene
ol olivine
hbl hornblende
op opaque
Void space/void filling
por porosity
mtx + cem matrix + cement

TABLE DR1. ABBREVIATIONS
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TABLE DR3. Geochronologic data for Cenozoic and Mesozoic source rocks NW of the gGRB 

Location Zircon 
crystallization 

age (Ma) 

40Ar/39Ar or K-Ar 
cooling age (Ma) 

Notes References 

  min max min max     

160 170 83 155 

130 140 47 60 

115 120   

92 100   

Shuswap 
Metamorphic Core 
Complex (BC) 

55 70   

High-grade metamorphic and plutonic 
rocks in the Canadian cordillera as well 
as those of western the allothonous 
terrains. 

Mathews (1981); Sevigny et al. 
(1990); Parrish (1995); 
Vanderhaeghe et al. (2003) 

       

48 72 46 54 Priest River 
Metamorphic Core 
Complex (ID, WA)   93 101 

hornblende-biotite and two-mica 
granites 

Miller and Engels (1975);  
Doughty et al. (1998); Doughty 
and Price (2000) 

       

114 160 90 155 Terrains west of the 
Western Idaho 
suture zone (OR) 215 280 213 239 

island arc related plutons of gabbro or 
diorite, quartz diorite, and biotite and 
biotite hornblende granodiorite, 
Permian Arc rocks 

Armstrong et al. (1977); Avé 
Lallemant et al. (1980); Snee et 
al. (1995); Vallier (1995); Walker 
(1995); Unruh et al. (2008)  

       

Main Western 
Idaho suture zone 
(ID) 

100 125 72 87 deformed tonalite, trondhjemite, and 
quartz diorite plutons, peak 
metamorphism 128 ± 3 Ma 

Getty et al. (1993); Gaschnig et 
al. (2007); Giorgis et al. (2008) 

       

East of Western 
Idaho suture zone 
(ID) 

82 94 71 84 tonalite Lewis et al. (1987); Snee et al., 
(1995); Unruh et al. (2008) 

       

Main Atlanta Lobe 
of Idaho Batholith 
(ID) 

67 95 60 87 peraluminous; biotite granodiorite and 
two-mica granite 

Lewis et al. (1987); Unruh et al. 
(2008); Gaschnig et al. (2008) 

       

Eastern Atlanta 
Lobe of the Idaho 
Batholith 

85 102 78 98 metaluminous Armstrong (1975); Lewis et al. 
(1987); Gaschnig et al. (2008) 

       

Mylonite of 
Bitterroot lobe 

55 64 43 46  Foster and Fanning (1997) 

       

Main Bitterroot lobe 
of Idaho Batholith 
(ID) 

54 66 47 65 peraluminous Criss and Fleck (1987); Foster 
and Fanning (1997); Gaschnig et 
al. (2008) 

       

Satellite plutons 
east of the 
Bitterroot MCC 

53 75 50 75 Includes Phillipsburg pluton, Chief 
Joseph Pluton, and plutons that intrude 
the Anaconda detachment 

Hyndman et al. (1972); 
Desmarias (1983); O'Neill et al. 
(2004); Foster et al. (2007) 

       

Pioneer Mountains 
and environs (MT) 

72 77 65 80 calc-alkaline Snee (1982); Murphey et al. 
(2002) 

       

Boulder Batholith 
(MT) 

65 80 60 77 Mostly granitic plutons intruded into 
Middle Proterozoic and Mesozoic 
sedimentary rocks and cogenetic 
Elkhorn Mtns. Volcanics. 

Lund et al. (2002) 

      

SE Challis volcanic 
field, lava flows and 
eruptive centers 
(ID, MT) 

None Reported 45.45 49.82 Andesitic and dacitic volcanic rocks SE 
of the main caldera zone. 

Janecke and Snee (1993); Snider 
(1995); M'Gonigle and Dalrymple 
(1996); VanDenberg et al. (1998); 
Janecke et al. (1999); Janecke 
and Blankenau (2003); Sanford 
(2005) 

       

Granitic and dioritic 
plutons of the 
Challis Volcanic 
field (ID) 

43 48 41 47 Granitic suite includes granite and 
syenite, subvolcanic rhyolite. Granitic 
plutons include Casto, Sawtooth, Lolo 
and Bungalo, Caribou Mtn. stock and 
associated stocks in SE Idaho. Dioritic 
suite includes granodiorite, quartz 
monzodiorite, granite and diorite of the 
Jackson Peak, Beaver Creek, Marsh 
Creek, and Summit Creek stocks and 
subvolcanic dacitic stocks. 

Leonard and Marvin (1982); 
McIntyre et al. (1982); Lewis and 
Kiilsgaard (1991); Foster and 
Fanning (1997); Foster et al. 
(2007); Gaschnig et al. (2007) 

      

Trans-Challis 
volcanic belt, 
calderas, and 
eruptive centers 
(ID) 

None Reported 44 50  McIntyre et al. (1982); Leonard 
and Marvin (1982); Janecke et al. 
(1997) 

      

Lowland Creek 
Volcanics (MT) 

None Reported 48.5 53   Isplatov (1997) 



TABLE DR4. Geochronologic data for Pre-Mesozoic source terrains NW of the gGRB 

Location Zircon 
crystallization 

age 

40Ar/39Ar or K-
Ar cooling age 

Notes References 

Cretaceous 
metamorphism of the Belt 
Supergroup 

82 – 87 Ma 58 – 80 Ma metamorphism related to emplacement 
of the Idaho Batholith 

Criss and Fleck (1987); Lewis 
et al. (2007) 

     

Ordovician pluton - 
Beaverhead syenite 

492 ± 39 Ma 467 ± 16 Ma 
482 ± 16 Ma 

alkalic plutons in east central Idaho. 
Medium to small volume 

Skipp (1984); Evans and 
Zartman (1988) 

     

‘Ghost’ Neoproterozoic 
grains of central Idaho 
  

580-800 Ma None reported Found in modern streams draining the 
Pioneer MCC. Small volume. 

Beranek et al. (2004) 

      

685 ± 7 Ma  Neoproterozoic 
sedimentary rocks and 
intrusions in W Salmon 
River Arch area 

684 ± 4 Ma 

None reported Edwardsburg Formation (rhyodacite 
flow); northwest of the Thunder 
Mountain Caldera. Small volume. 

Lund et al. (2003) 

     

Neoproterozoic dikes of 
'Gunbarrel event' intruded 
into craton and Belt Basin 

~780 Ma 779 ± 5 Ma  mafic dikes in the Tobacco Root Mtns, 
Tetons, Beartooth, and the Belt 
Supergroup in NW Montana, small 
volume and rockiy typ-e that has few 
feldspar grains. 

Harlan et al. (1997; 2005) 

     

Grenville-aged 
metamorphism of the Belt 
Supergroup 

1127 ± 110 Ma  1040 – 1130 
Ma 

 

Not yet documented in Belt S or SE of 
the Bitterroot Lobe 

Obradovich and Peterman 
(1968); Doughty and 
Chamberlain (2007, 2008) 

     

Post-Belt Anorogenic 
granite and amphibolite, 
bimodal intrusive suite, 
regional metamorphism of 
the country rock 

1379 ± 12 Ma 
1371 ± 7 Ma 

None reported Large feldspar-bearing plutons and 
possibly widespread regional 
metamorphism of the host Belt 
Supergroup. To date this has been 
identified only between the Atlanta and 
Bitterroot lobes of the Idaho batholith. 

Evans and Zartman (1990); 
Doughty and Chamberlain 
(1996); Lewis et al. (2007) 

     

Syn-Belt volcanic rocks in 
the upper Belt Supergroup 

1380-1470 Ma 
1454 ± 9 Ma 
1443 ± 7 Ma 
1401 ± 6 Ma 

None reported Tuffs, flows and sills within the Belt 
Supergroup 

Evans et al. (2000) 

     

Mafic volcanic coeval with 
initial deposition of the 
Belt Supergroup 

~1470 Ma 
overall 

1469 ± 3 Ma 
1468 ± 2 Ma 

1445 ± 11 Ma 

None reported Small volume and a rock type that has 
few feldspar grains 

Sears et al. (1998) 

     

Paleoproterozoic 
basement of Selway 
province and Great Falls 
tectonic zone 

1869 Ma 1775 Ma Exposed in the Priest River Complex 
and the Great Falls Tectonic zone 

Holm and Schneider (2002); 
Brewer et al. (2008) 

     

Archean basement of 
Wyoming province in SW 
Montana 

2670 Ma 1740 – 1780 
Ma 

 

Some Archean basement has been 
identified in the Pioneer MCC and in 
the northern Idaho panhandle area 
west of presumed W edge of Wyoming 
province 

Roberts et al. (2002); Brewer 
et al. (2008) 

     

Dillon Gneiss 2.456 Ga High temp 
argon loss 

889 – 908 Ma 
Lower temp 
argon loss 

600-850 Ma 

Low temperature age range is 
discordant from high-temperature 
steps. This shows significant Ar loss in 
the breccia zone of the Beaverhead 
impact structure. 

Kellogg et al. (2003) 
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