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Figure 4. Composite stratigraphic column 
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(Hawley Creek thrust plate) and southeast 
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in east-central Idaho. Modified from Link 
and Janecke (1999, Fig. 3), with contribu-
tions by Skipp and others (1979) and Lonn 
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GEOCHRONOLOGY

Advances in geochronologic techniques since 1978 
have greatly improved our understanding of the geologic 
history of Idaho. Below is a list of geochronologic 
studies that were particularly helpful in constructing 
this map. 
Lake Bonneville

Janecke and Oaks, 2011	
Oviatt, 1997

Active faulting
	 Thackray and others, 2009
Snake River Plain volcanism

Kuntz and others, 2007
	 Morgan and McIntosh, 2005
	 Pierce and Morgan, 1992
Oligocene volcanism and plutonism
	 Kauffman and others, 2006
	 Miller and others, 2002
	 Norman and others, 1986
Idaho batholith and Challis plutonic episode
	 Benford and others, 2010

Bickford and others, 1981
	 Criss and Fleck, 1987
	 Fleck and Criss, 2004
	 Foster and Fanning, 1997
	 Gaschnig and others, 2010
	 Giorgis and others, 2008
	 House and others, 2002
	 Janecke and Snee, 1993
	 Manduca and others, 1993
	 Snee and others, 1995
	 Toth and Stacey, 1992
	 Unruh and others, 2008
Blue Mountains island-arc complex
	 Kurz, 2010
	 Kurz and others, 2011
	 Lee, 2004
	 Lund and Snee, 1988
	 McClelland and Oldow, 2007
	 Snee and others, 2007
	 Unruh and others, 2008
Paleozoic intrusive rocks
	 Lund and others, 2010
Neoproterozoic intrusive and volcanic rocks
	 Alexander and others, 2006
	 Fanning and Link, 2004

Lund and others, 2003

Mesoproterozoic intrusive rocks
	 Doughty and Chamberlain, 1996

Evans and Zartman, 1990
Proterozoic metasedimentary rocks
	 Lewis and others, 2007c
	 Lewis and others, 2010
	 Link and others, 2007
	 Lund and others, 2008
Archean and Paleoproterozoic intrusive rocks
	 Brewer and others, 2008	
	 Doughty and others, 1998
	 Doughty and Chamberlain, 2007
	 Lewis and others, 2011
	 Link and others, 2007
	 Vervoort and others, 2007

GARNET ISOGRAD

The garnet isograd is shown on the map to indicate 
the degree of metamorphism across the state. Because 
isotopic dating of garnet has shown two periods of 
growth in the Cretaceous (Getty and others, 1993) 
and several periods of growth in the Proterozoic 
(Zirakparvar and others, 2010), the isograd is clearly 
composite. Nevertheless, it provides a useful guide to 
regional metamorphic grade. In addition to the map 
sources listed in Figure 1, information on the location of 
the garnet isograd was obtained from Hamilton (1963), 
Myers (1982), and Onasch (1987).

CROSS SECTIONS

Six cross sections were drafted at 1:500,000 scale 
without vertical exaggeration and then scanned and 
digitized. All are highly schematic. Some map units 
were combined because they were too thin to show in 
cross section; these are noted below the appropriate 
lines of section. In addition to the source maps shown 
in Figure 1, several publications specific to structural 
studies helped in constructing these cross sections. 
These publications and their corresponding sections are 
listed here:

D-D′-D″   Skipp (1985)
E-E′   Royse and others (1975); Royse (1993)
F-F′-F″   Williams and others (1982); Janecke and 
others (2003); Pogue (2008)
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area, Caribou and Franklin counties, Idaho: Idaho 
Geological Survey, scale 1:24,000.

Criss, R.E., and R.J. Fleck, 1987, Petrogenesis, geo-
chronology, and hydrothermal systems of the 
northern Idaho batholith and adjacent areas based 
on 18O/16O, D/H, 87Sr/86Sr, K‑Ar, and 40Ar/39Ar 
studies, in T.L. Vallier and H.C. Brooks, eds., 
Geology of the Blue Mountains Region of Oregon, 
Idaho, and Washington; the Idaho Batholith and Its 
Border Zone: U.S. Geological Survey Professional 
Paper 1436, p. 95‑137.

Doughty, P.T., and K.R. Chamberlain, 1996, Salmon 
River Arch revisited: New evidence for 1370 Ma 
rifting near the end of deposition in the Middle 
Proterozoic Belt Basin: Canadian Journal of Earth 
Sciences, v. 33, p. 1037‑1052.

Doughty, P.T., and K.R. Chamberlain, 2007, Age of 
Paleoproterozoic basement and related rocks in 
the Clearwater complex, northern Idaho, in P.K. 
Link and R.S. Lewis, eds., Proterozoic Geology 
of Western North America and Siberia: Society 
for Sedimentary Geology (SEPM) Special 
Publication 86, p. 7‑35.

Doughty, P.T., R.A. Price, and R.R. Parrish, 1998, 
Geology and U‑Pb geochronology of Archean 
basement and Proterozoic cover in the Priest 
River complex, northwestern United States, and 
their implications for Cordilleran structure and 
Precambrian continent reconstructions: Canadian 
Journal of Earth Sciences, v. 35, p. 39‑54.

Ekren, E.B., D.H. McIntyre, E.H. Bennett, and H.E. 
Malde, 1981, Geologic map of Owyhee County, 
Idaho, west of longitude 116° W: U.S. Geological 
Survey Miscellaneous Investigations Series Map 
I‑1256, scale 1:125,000.

Evans, K.V., and G.N. Green, 2003, Geologic map 
of the Salmon National Forest and vicinity, 
east-central Idaho: U.S. Geological Survey 
Geologic Investigations Series Map I‑2765, 
19 p., scale 1:100,000.

Evans, K.V., and R.E. Zartman, 1990, U‑Th‑Pb and 
Rb‑Sr geochronology of Middle Proterozoic 
granite and augen gneiss, Salmon River Mountains, 
east-central Idaho: Geological Society of America 
Bulletin, v. 102, no. 1, p. 63–73.

Fanning, C.M., and P.K. Link, 2004, U‑Pb SHRIMP 
ages of Neoproterozoic (Sturtian) glaciogenic 
Pocatello Formation, southeastern Idaho: Geology, 
v. 32, no. 10, p. 881‑884.

Fisher, F.S., D.H. McIntyre, and K.M. Johnson, 1992, 
Geologic map of the Challis 1° x 2° quadrangle, Idaho: 
U.S. Geological Survey Miscellaneous Investigations 
Series I‑1819, 39 p., scale 1:250,000.

Fitzgerald, J.F., 1982, Geology and basalt stratigraphy 
of the Weiser embayment, west-central Idaho, in 
Bill Bonnichsen and R.M. Breckenridge, eds., 
Cenozoic Geology of Idaho: Idaho Geological 
Survey Bulletin 26, p. 103‑128.

Fleck, R.J., and R.E. Criss, 2004, Location, age, and 
tectonic significance of the western Idaho suture 
zone (WISZ): U.S. Geological Survey Open-File 
Report 2004‑1039, 48 p.

Foord, E.E., M.J. Luessen, D.S. Hovorka, J.L. Plesha, 
V.J. Grauch, Harlan Barton, H.D. King, D.O. 
Capstick, R.T. Mayerle, A.R. Buehler, and P.N. 
Gabby, 1987, Mineral resources of the Owyhee 
Canyon and South Fork Owyhee River Wilderness 
Study Areas, Elko County, Nevada, and Owyhee 
County, Idaho: U.S. Geological Survey Bulletin 
1719‑F, 15 p., scale 1:50,000.

Foster, D.A., and C.M. Fanning, 1997, Geochronology 
of the northern Idaho batholith and the Bitterroot 
metamorphic core complex: Magmatism 
preceding and contemporaneous with extension: 
Geological Society of America Bulletin, v. 109, 
no. 4, p. 379–394.

Gaschnig, R.M., J.D. Vervoort, R.S. Lewis, and W.C. 
McClelland, 2010, Migrating magmatism in the 
northern U.S. Cordillera: In situ U‑Pb geochronology 
of the Idaho batholith: Contributions to Mineralogy 
and Petrology, v. 159, p. 863‑883.

Getty, S.R., Jane Selverstone, B.P. Wernicke, S.B. 
Jacobsen, Elaine Aliberti, and D.R. Lux, 1993, 
Sm–Nd dating of multiple garnet growth events 
in an arc-continent collision zone, northwestern 
U.S. Cordillera: Contributions to Mineralogy and 
Petrology, v. 115, no. 1, p. 45–57.

Giorgis, S., W. McClelland, A. Fayon, B.S. Singer, 
and B. Tikoff, 2008, Timing of deformation and 
exhumation in the western Idaho shear zone, 
McCall, Idaho: Geological Society of America 
Bulletin, v. 120, no. 9, p. 1119–1133.

Gray, K.D., and J.S. Oldow, 2005, Contrasting 
structural histories of the Salmon River belt and 
Wallowa terrane: Implications for terrane accretion 
in northeastern Oregon and west-central Idaho: 
Geological Society of America Bulletin, v.  117, 
no. 5/6, p. 687‑706.
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