INTRODUCTION

Faults at the surface in northern Idaho are
mostly within Belt Supergroup strata and
igneous rocks that intrude them. Many
probably have long and complex histories
that involve basement and
accommodation of Belt basin subsidence
(Harrison and others, 1974; Winston,
1986b). Some moved during Jurassic
through Cretaceous and perhaps
Paleocene contraction,and were

reactivated or newly formed during Eocene

extension. The following summary lists the
more important faults roughly from north
to south.

Moyie fault,a compressional structure within the
Purcell anticlinorium. It continues to the northeast
in Canada as the Moyie-Dibble Creek dextral
reverse fault (Benvenuto and Price, 1979).1n
northern Idaho it places older, east-facing rocks on
the west against younger, west-facing rocks on the
east. It is steep to east dipping; a Cambrian
dolomite fault sliver suggests late backsliding
(Miller and Burmester, 2003). 1t ends to the south at
the Hope fault (Fillipone and Yin, 1994).

Spokane Dome mylonite zone, a thick tops-east
mylonite zone. It might be equivalent to the basal
décollement of the Rocky Mountain fold and thrust
belt (Rhodes and Hyndman, 1984; Doughty and
others, 1998; Doughty and Price, 1999). It may also
have accommodated tectonic unroofing during
Eocene extension (Rehrig and others, 1987).

Eastern Newport fault, a thin tops-west mylonite
zone and chlorite breccia that truncates the
Spokane Dome mylonite zone (Miller, 1971; Rhodes
and Hyndman, 1984; Harms and Price, 1992;
Doughty and Price, 1999).

Purcell trench, a steep extensional structure that
appears to drop younger (or less metamorphosed)
rocks on the east side against amphibolite-grade
metamorphic rocks of the Priest River complex and
the Spokane Dome mylonite zone (Rhodes and
Hyndman, 1988; Doughty and Price, 2000). The
southern segment runs from near (?) the St Joe fault
to near the Hope fault north of Sandpoint.

Hope fault, which places older rocks to the north
against younger rocks to the south.Activity during
deposition of the Prichard Formation may account
for difference in thickness of mafic sills across it
(Harrison and Jobin, 1963), but it appears to have
posed no barrier to a sill near the bottom of the
Ravalli Group, which is found at nearly the same
stratigraphic level on both sides of the fault
(Burmester and others, 2004a,b). To the southeast it
is the southern limit of the Moyie fault and the
Libby thrust belt (Kleinkopf, 1997), which, together
with its long, straight trace, suggests transcurrent
movement during regional contraction, e.qg., Late
Jurassic — Early Cretaceous NW-SE shortening and
left-lateral tranpression (Price and Sears, 2001).
However, structural evidence documents only dip
slip (Fillipone and Yin, 1994).

Cascade and Packsaddle faults, presumably west-
dipping normal faults with younger rocks on west
side; related to Neoproterozoic rifting(?) or just
Eocene movement(?) (Griggs, 1973; Lewis and
others, 2002).These and faults with similar
orientation but smaller displacement appear
antithetic to and may have been active concurrent
with the Purcell Trench fault.

Lewis and Clark Line,a WNW zone with a long
history of movement that consists of (1) more
northwesterly structures with down-dip lineations,
which are mineralized and part of
underemphasized compressional history of the line,
and (2) the more westerly Osburn fault, which is a
steep late (Eocene?) brittle fault with apparent
right-lateral motion (Hobbs and others, 1965;
Harrison and others, 1974; Bennett and
Venkatakrishnan, 1982; Wavra and others, 1994;
Winston, 1986a and b; Sears and others, 1989; White,
1998). Unlike the compressional fault systems, the
late normal and right lateral faults are straight, have
wide gouge zones, and are topographically well
expressed (Lonn and McFaddan, 1999). Thinner
Revett stratigraphic units north than south of the
fault may reflect down-to-the-south motion during
sedimentation (Mauk and White, 2004) or
significant displacement juxtaposing different parts
of the Belt basin.Yin and others (1998) found no
kinematic indications of strike slip movement on
the Osburn, Ninemile, Placer Creek, or Hope faults,
and suggested that they are late Cretaceous thrusts
reactivated by mid-Tertiary extension.

Hoyt Mountain thrusts, a poorly mapped

southwest-directed thrust system associated with
overturned SW-directed folds (Reid and others,
1981: Lewis and others, 1999).
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St.Joe-White Rock-Benton Creek-Kelly Forks fault
system, a right-lateral Eocene transfer system from
Spokane dome southeast toward Bitterroot
mylonite that may have had earlier left-lateral
history (Seyfert, 1984; Doughty and Sheriff, 1992;
Kell and Childs, 1999; Lewis and others, 2000;
McMacken and Doughty, 2004; Burmester and
others, 2004c¢). Southeast extent uncertain; motion
may have transferred southwest to Glade Creek
fault.

Orofino shear zone, Ahsahka thrust, and Glade Cr.
fault system, a southwest-directed mylonite zone
with some late brittle motion along Glade Creek
portion (Pitz and Thiessen, 1985; Davidson, 1990;
Lewis and others, 1998; Payne and McClelland, 2002;
Schmidt and others, 2003; McClelland and Oldow,
2004). Southeast extent unknown, but probably
connects to Green Mountain fault or is intruded by
Bitterroot lobe of Idaho batholith; originally
recognized by Yates (1968) and termed the trans-
ldaho discontinuity.

Lowell thrust, a recently recognized structure (Lund
and others, 2005) that exposes a slice of Wallowa
terrane well east of the Salmon River suture zone.

EXPLANATION

Surficial deposits and Miocene
Columbia River basalt

- Eocene intrusive rocks

Cretaceous intrusive rocks

Paleozoic-Mesozoic
accreted terrane

Paleozoic sedimentary rocks

Proterozoic? quartzite of SE
Washington

Neoproterozoic Windermere
Supergroup, Deer Trail Gp,and
Syringa metamorphic sequence

Mesoproterozoic Belt and meta-
Belt Supergroup

Meta-Belt(?) Supergroup

Proterozoic Priest River
metamorphic complex

Proterozoic anorthosite

- Archean gneiss

—"—<_ Normal fault

—~ Strike-slip fault
——< Reverse or thrust fault
——""5r0.704/0.706 line

@Green Mountain fault, which places Elk City
metamorphic sequence and 1380 Ma A-type
granites over Meadow Creek metamorphic
sequence. Fault may have once continued
southeast and connected to the Brushy Gulch fault
prior to intrusion of Eocene plutons (Lewis and
others, 1990; Lewis and others, 1998).

Salmon River suture zone (also Western Idaho
suture zone), the original boundary between
accreted Wallowa terrane and continental North
America; Mesozoic (Hyndman and Talbot, 1976;
Jones and others, 1977; Davis and others, 1978;
Lund and Snee, 1988; Selverstone and others, 1992:
Manduca and others, 1993; Fleck and Criss, 2004;
Gray and Oldow, 2005)

Western Idaho shear zone, a broader zone of
deformation along Salmon River suture zone that
post-dates accretion and has modified the suture
zone (McClelland and others, 2000; Tickoff and
others, 2001; Giorgis and others, 2005)

@ Bargamin Creek fault, a little studied down-on-west
normal fault and major linear feature that
influences the drainage of the Salmon River (Lewis
and others, 1990).

REFERENCES CITED

Bennett, E.H.,and R.Venkatakrishnan, 1982, A palinspastic reconstruction
of the Coeur d’Alene mining district based on ore deposits and
structural data: Economic Geology, v.77, p.1851-1866.

Benvenuto, GL.,.and R.A Price, 1979, Structural evolution of the Hosmer
thrust sheet, southeast British Columbia, Bulletin of Canadian
Petroleum Geology, v.27, p.360-394.

Burmester, R.F.,R.M. Breckenridge, R.S. Lewis, and M.D. McFaddan, 2004a,
Geologic Map of the Hope Quadrangle, Bonner County, Idaho, Idaho
Geological Survey Digital Web Map 26.

Burmester, R.F.,R.M. Breckenridge, R.S. Lewis, and M.D. McFaddan, 2004b,
Geologic Map of the Scotchman Peak Quadrangle, Bonner County,
Idaho, Idaho Geological Survey Digital Web Map 24.

Burmester, R.F., W.C. McClelland, and R.S. Lewis, 2004c, U-Pb dating of
plutons along the transfer zone between the Bitterroot and Priest
River metamorphic core complexes, Geological Society of America
Abstracts with Programs, v.36,no.4, p.72.

Davidson, GF., 1990, Cretaceous tectonic history along the Salmon River
suture zone near Orofino, ldaho: Metamorphic, structural and
“Ar/*°Ar thermochronologic constraints, Oregon State University
M.S. thesis, 143 p.

Davis, GA.,JW.H., Monger, and B.C. Burchfiel, 1978, Mesozoic construction
of the Cordilleran “collage’ central British Columbia to central
California, in D.G. Howell and K.A. McDougall, eds., Mesozoic
Paleogeography of the Western United States: Pacific Coast
Paleogeography Symposium 2, April 26,1978, Society of Economic
Paleontology and Mineralogy, Los Angeles, California, p. 1-70.

Doughty, P.T.,and R.A. Price, 2000, Geology of the Purcell Trench rift valley
and Sandpoint Conglomerate: Eocene en echelon normal faulting
and synrift sedimentation along the eastern flank of the Priest River
metamorphic complex, northern Idaho, Geological Society of
America Bulletin,v.112,n0.9, p. 1356-1374.

Doughty, P.T.,and R.A. Price, 1999, Tectonic evolution of the Priest River
complex, northern Idaho and Washington: a reappraisal of the
Newport fault with new insights on metamorphic core complex
formation, Tectonics, v. 18, p.375-393.

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, Can. J. Earth Science, v.35,no. 1, p. 39-54.

Doughty, P.T.,and S.D. Sheriff, 1992, Paleomagnetic evidence for en
echelon crustal extension and crustal rotations in western Montana
and ldaho:Tectonics,v.11,no0. 3, p.663-671.

Fillipone, J.A.,and An Yin, 1994, Age and regional tectonic implications of
Late Cretaceous thrusting and Eocene extension, Cabinet
Mountains, northwest Montana and northern Idaho: Geological
Society of America Bulletin,v. 106, p. 1017-1032.

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.

Giorgis, S., B. Tikoff, and W. McClelland, 2005, Missing Idaho arc:
Transpressional modification of the 87Sr/86Sr transition on the
western edge of the Idaho batholith, Geology, v.33 no. 6, p.469-472.

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,n0.5, p.687-706.

Griggs,A.B., 1973, Geologic map of the Spokane quadrangle, Washington,
Idaho, and Montana: U.S. Geological Survey Miscellaneous
Investigations Series I-0768, scale 1:250,000.

Harms, T.A.,and R.A.Price, 1992, The Newport fault: Eocene listric normal
faulting, mylonitization, and crustal extension in northeast
Washington and northwest Idaho: Geological Society of America
Bulletin,v. 104, p. 745-761.

Harrison, J.A.,and D.A.Jobin, 1963, Geology of the Clark Fork quadrangle,
Idaho-Montana: U.S. Geological Survey Bulletin 1141-K, 38 p.

Harrison, J.E.,A.B. Griggs, and J.D.Wells, 1974, Tectonic features of the
Precambrian Belt basin and their influence on post-Belt structures:
U.S. Geol. Survey Prof Paper 866, 15p.

Hobbs, S.W., A.B. Griggs, R.E. Wallace, and A.B. Campbell, 1965, Geology of
the Coeur d'Alene district, Shoshone County, Idaho: U.S. Geological
Survey Professional Paper 478, 139 p., scale 1:24,000.

Hyndman, D.W.,and J.L.Talbot, 1976, The Idaho batholith and related
subduction complex: Field Guide 4, Cordilleran Section, Geological
Society of America, 15 p.

Jones, D.L.,N.J.Silberling, and J. Hillhouse, 1977, Wrangellia-A displaced
terrane in northwestern North America: Canadian Journal of Earth
Science, v. 14, p. 2565-2577.

Kell,R.E., and J.F. Childs, 1999, Mesozoic-Cenozoic structural events
affecting the Belt Basin between the Idaho Batholith and the Lewis
and Clark Line; implications on identifying syndepositional Belt-age
structures, in Berg, R.B., ed. Belt symposium Ill abstracts, 1993,
Montana Bureau of Mines and Geology Open-File Report, Report:
381, pp.32-34.

Kleinkopf, M.D., 1997, Geophysical interpretations of the Libby thrust belt,
northwestern Montana: U.S. Geological Survey Professional Paper
1546, 28 p.

Lewis, R.S., R.F. Burmester, and E.H. Bennett, 1998, Metasedimentary rocks
between the Bitterroot and Atlanta lobes of the of the Idaho
batholith and their relationship to the Belt Supergroup, in R.B. Berg,
ed., Belt Symposium Ill: Montana Bureau of Mines and Geology
Special Publication 112, p. 130-144.

Lewis, R.S., R.F.Burmester, E.H. Bennett, and D. L. White, Preliminary
geologic map of the Elk City region, Idaho County, Idaho, Idaho
Geological Survey Technical Report 90-2, Idaho Geological Survey
Press, Moscow, 1990.

Lewis, R.S., R.F. Burmester, R.M Breckenridge, M.D. McFaddan, and J.D.
Kauffman, 2002, Geologic map of the Coeur d'Alene 30' x 60'
quadrangle, Idaho:ldaho Geologic Survey Geologic Map Series GM-
33, scale 1:100,000.

Lewis, R.S., R.F. Burmester, M.D. McFaddan, P.D. Derkey, and J.R. Oblad, 1999,
Digital geologic map of the Wallace 1:100,000 quadrangle, Idaho:
U.S. Geological Survey Open-File Report 99-390, scale 1:100,000.

Lewis, R.S., R.F. Burmester J.D. Kauffman and T.P. Frost, 2000, Geologic map
of the St. Maries 30' x 60' quadrangle, [daho:Idaho Geologic Survey
Geologic Map Series GM-28, scale 1:100,000.

Lonn, J.D.,and M.D. McFaddan, 1999, Geologic map of the Montana part of
the Wallace 30'x60’ quadrangle: Montana Bureau of Mines and
Geology Open File Report MBMG 388.

Lund, K.,and L.W.Snee, 1988, Metamorphism, structural development, and
age of the continent-island arc juncture in west-central Idaho, in
W.G Ernst, ed., Metamorphism and Crustal Evolution of the Western
United States, Rubey Vol. VI, Prentice-Hall, Englewood Cliffs, N.J., p.
296-331.

Lund, K.I., J.N.Aleinikoff, D.M. Unruh, E.Y. Yacob, and C.M. Fanning, 2005,
Evolution of the Salmon River suture and continental delamination
in the Syringa embayment: Abstracts of the 15" annual V.M.
Goldschmidt conference, special supplement to Geochimica et

Cosmochimica Acta, v.69, no. 10S, p. 246.
Manduca, C.A., M.A.Kuntz, and L.T.Silver, 1993, Emplacement and

deformation history of the western margin of the Idaho batholith
near McCall, Idaho: Influence of a major terrane boundary:
Geological Society of America Bulletin, v. 105, p. 749-765.

Mauk, J.L.,and B.G. White, 2004, Stratigraphy of the Proterozoic Revett
Formation and its control on Ag-Pb-Zn vein mineralization in the
Coeur d’Alene District, Idaho, Economic Geology v.99, p.295-312.

McClelland, W.C.,and J.S. Oldow, 2004, Displacement transfer between
thick- and thin-skinned decollment systems in the central North
American Cordillera, in J. Grocott, K.J.W. McCaffrey, G Taylor, and B.
Tikoff, eds., Vertical Coupling and Decoupling in the Lithosphere:

Geological Society of London Special Publications SP227,p.177-195.

McClelland, W.C., B.Tikoff,and C.A. Manduca, 2000, Two-phase evolution of
accretionary margins; examples from the North American Cordillera:
Tectonophysics, v.326,no0. 1-2, p. 37-55.

McMacken, W.P., and P.T. Doughty, 2004, Kinematics of faults in the Herrick
stock, northern Idaho, and implications for the movement history of
the Lewis and Clark fault zone, Geological Society of America
Abstracts with Programs, v. 36, no. 4, p.

Miller, F.K., 1971, The Newport fault and associated mylonites, northeastern
Washington: U.S. Geol. Survey Prof Paper 750-D,D77- .

Miller, F.K.,and R.F. Burmester, 2003, Geologic Map of the Bonners Ferry 30'
x 60' Quadrangle, Idaho and Montana, U.S. Geological Survey
Miscellaneous Field Studies Map MF-2426

Payne J.D.,and W.C. McClelland, 2002, Kinematic and temporal constraints
for truncation of the western Idaho shear zone: Geological Society
of America Abstracts with Programs, v.34,no.5, p. 102.

Pitz, C.F.,and R.L.Thiessen, 1985, Lineament analysis and structural
mapping of the trans-ldaho discontinuity and their implications for
regional tectonic models: 6th Conference Proceedings International
Basement Tectonics Association, Inc. Editors: M.J.Aldrich, Jr., A.W.
Laughlin Conference held: September 16-20, 1985, Santa Fe, New
Mexico, USA, p. 16-24.

Price,R.A., and J.W.Sears, 2001, A preliminary palinspastic map of the
Mesoproterozoic Belt-Purcell Supergroup, Canada and USA:
Implications for the tectonic setting and structural evolution of the
Purcell anticlinorium and the Sullivan deposit, in J.W.Lydon, T. HSy,
J.F.Slack,and M.E.Knapp, eds., The Geological Environment of the
Sullivan Deposit, British Columbia, Chapter 5, Geological Association
of Canada, Mineral Deposits Division, Special Publication No. 1,p.61-
81.

Rehrig, W.A.,S.J.Reynolds, and R.L.Armstrong, 1987, A tectonic and
geochronologic overview of the Priest River crystalline complex,
northeastern Washington and northern Idaho, in J.E. Schuster, ed.,
Selected Papers on the Geology of Washington: Bulletin 77,
Washington Department of Natural Resources, Division of Geology
and Earth Resources, p. 1-14.

Reid, R.R.,, W.R. Greenwood, and GL. Nold, 1981, Metamorphic petrology
and structure of the St.Joe area, Idaho: Geological Society of
America Bulletin, v.92, part I, p. 94-205.

Rhodes, B.P.,,and D.W.Hyndman, 1984, Kinematics of mylonites in the Priest
River "metamorphic core complex", northern Idaho and
northeastern Washington: Canadian Jour. Earth Science, v. 21, p.
1161-1170.

Rhodes, B.P.,and D.W.,,Hyndman,, 1988, Regional metamorphism, structure,
and tectonics of northeastern Washington and northern Idaho:in W.
G Ernst, ed., Metamorphism and Crustal Evolution of the Western
United States (Rubey Volume VII): Englewood Cliffs, N.J., Prentice-
Hall, chapter 10, p.271-295.

Schmidt, K.L., R.F. Burmester, R.S. Lewis, P.K. Link,and C.M. Fanning, 2003,
New constraints on the western Idaho orocline: A primary feature in
the Mesozoic collision zone or result of strike-slip modification?
(abs.): Geological Society of America Abstracts with Programs, v. 35
no.6,p.559.

Sears, J.W., C.P.Weiss, P.H. Reynolds, and J.H. Griffin, A structural section
through a 25-km-thick thrust plate in west-central Montana:A field
trip from Paridise to Garrison, in V.E. Chamberlain, R.M. Breckenridge,
and Bill Bonnichsen, eds., Guidebook to the Geology of Northern
and Western Idaho and Surrounding Area:ldaho Geological Survey
Bulletin 28, p.87-102.

Selverstone, J., B.P.Wernicke, and E.A.Aliberti, 1992, Intracontinental
subduction and hinged uplift along Salmon River suture zone in
west-central Idaho: Tectonics,v. 11, p. 124-144.

Seyfert, C.K., 1984, The Clearwater core complex, a new Cordilleran
metamorphic core complex, and its relation to a major continental
transform fault: Geological Society of America Abstracts with
Programs, v.16,n0.6, p.651.

Sheriff, S.D., J.W.Sears, and J.N. Moore, 1984, Montana's Lewis and Clark
fault zone: an intracratonic transform fault system: Geological

Tickoff, B., P.Kelso, C. Manduca, M.J. Markely, and J. Gillaspy, 2001,
Lithospheric and crustal reactivation of an ancient plate boundary:
the assembly and disassembly of the Salmon River suture zone,
Idaho, USA:in R.E.Holdsworth, R.A. Strachan, J.F. Magloughlin, and
R.J.Knipe, eds., The Nature and Tectonic Significance of Fault Zone
Weakening: Geological Society of London Special Publications
SP186,p.213-231.

Wavra, C.S.,W.D.Bond, and R.R. Reid, 1994, Evidence from the Sunshine
mine for dip-slip movement during Coeur d’Alene mineralization:
Economic Geology, v.89, p.515-527.

White, B.G, 1998, Diverse tectonism in the Coeur d’Alene mining district,
Idaho, in Berg, R.B., ed., Belt Symposium lll: Montana Bureau of Mines
and Geology Special Publication 112, p. 254-265.

Winston, D., 1986a, Middle Proterozoic tectonics of the Belt Basin, western
Montana and northern Idaho, in Roberts, S.M., ed., Belt
Supergroup—A guide to Proterozoic rocks of western Montana and
adjacent areas: Montana Bureau of Mines and Geology Special
Publication, no.94, p.245-257.

Winston, D., 1986b, Sedimentation and tectonics of middle Proterozoic Belt
Basin and their influence on Cretaceous compression and Tertiary
extension in western Montana and northern Idaho, in J.A. Peterson,
ed., Paleotectonics and Sedimentation in the Rocky Mountains,
AAPG Memoir 41, p.87-118.

Yates, R.G, 1968, The trans-Idaho discontinuity: 23rd International
Geological Congress, Prague, Czechoslovakia, 1968, Proceedings, v. 1,
p.117-123.

Yin,A., J.A. Fillipone, M. Harrison, J.A. Sample, and GE., Gehrels, 1998, Fault
kinematics of the western Lewis and Clark Line in northern Idaho
and northwestern Montana: Implications for possible mechanisms
of Mesozoic arc segmentation, in Berg, R.B., ed., Belt Symposium III:

48.5 Ma L-tectonite
from Benton Creek fault

Osburn fault zone



