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SYMBOLS

Contact.

Normal fault: ball and bar on downthrown side; dashed where approxi-
mately located; dotted where concealed.

Reactivated thrust fault: teeth on upper plate;  bar and ball on down-
thrown side on reactivated fault segments; dashed where approxi-
mately located; dotted where concealed.

Thrust fault: teeth on upper plate; dashed where approximately located; 
dotted where concealed.

Fold axis: dotted where concealed; arrow indicates plunge direction.

Anticline.

Syncline.

Overturned anticline.

Overturned synline.

Monocline.

Monocline: anticlinal flexure; shorter arrow indicates steeper limb.

Monocline: synclinal flexure; shorter arrow indicates steeper limb.

Strike and dip of bedding and basalt flows.

Strike of vertical bedding.

Horizontal bedding.

Strike and dip of bedding known to be upright.

Overturned bedding.

Approximate strike and dip of basalt flows based on regional trends.

Strike and dip of foliation.

Strike of vertical foliation.

Strike and dip of mylonitic foliation.

Strike and dip of fracture cleavage.

Strike of vertical fracture cleavage.

Bearing and plunge of lineation, type unknown.

Bearing and plunge of crenulation lineation.

Bearing and plunge of mylonitic lineation.

Bearing and plunge of small fold axis.

Bearing and plunge of asymmetrical small “S” fold showing counter-
clockwise rotation viewed down plunge.

Bearing and plunge of asymmetrical small “Z” fold showing clockwise 
rotation viewed down plunge.

U-Pb zircon age sample location.D

INTRODUCTION

The geologic map of the Grangeville 30' x 60' quadrangle shows rock units 
exposed at the surface or underlying thin surficial cover of soil and collu-
vium. Thicker surficial alluvial, colluvial, glacial, and landslide deposits are 
shown where they mask or modify the underlying rock units or form signifi-
cant mappable units. The accompanying booklet describes individual units 
and structures in the quadrangle, and lists references. The map is based on 
previous mapping by the Idaho Geological Survey from 2006 to 2010 and 
on other primary mapping sources (Figure 1, in booklet). We supplemented 
that with geology from secondary sources (Figure 2, in booklet) and 
additional field work in 2011. Whole-rock XRF analyses were done at the 
Washington State University GeoAnalytical Laboratory. Magnetic polarity 
of basalt units was measured by a fluxgate magnetometer in the field. U-Pb 
zircon ages reported in Table 1 were determined at Washington State 
University.

Basement rocks within the quadrangle include a cratonic assemblage and 
an accreted terrane assemblage that are juxtaposed along a north-south 
zone in the eastern part of the map. The accreted terrane assemblage 
includes Permian to Cretaceous volcanic, volcaniclastic, sedimentary, and 
intrusive rocks with varying degrees of metamorphism. The cratonic assem-
blage consists of Proterozoic metamorphic rock remnants and Cretaceous 
intrusive rocks. Miocene Columbia River Basalt Group lava flows and 
minor interbedded sediments cover much of the quadrangle and lie uncon-
formably on the prebasalt rocks. Remnants of Tertiary gravels locally cap 
the flows. All of these rocks and gravels are now deeply incised by the 
Snake and Salmon rivers and their tributaries. Pleistocene glacial deposits 
occur at higher-elevation areas in the southeast part of the quadrangle. 
Pleistocene and Holocene alluvial deposits form terraces and stream 
deposits along the major rivers and tributary streams. Landslide and mass-
wasting deposits, also of Pleistocene and Holocene age, are common 
 throughout the quadrangle, especially in areas of steep relief.

Intrusive rocks are classified according to IUGS nomenclature using 
normalized values of modal quartz (Q), alkali feldspar (A), and plagioclase 
(P) on a ternary diagram (Streckeisen, 1976). In addition, we use a norma-
tive feldspar classification scheme (Barker, 1979) to distinguish tonalite and 
trondhjemite. Pre-Miocene volcanic rocks are classified by total alkalies 
versus silica chemical composition according to IUGS recommendations 
(Le Maitre, 1984). The Miocene Columbia River Basalt Group contains 
basalt, basaltic andesite, and andesite by that classification, but the term 
basalt is applied here, as it has been historically.

MAP UNITS
Unit  descr ipt ions in accompanying booklet

ARTIFICIAL DEPOSITS

Man-made ground (Holocene)

Placered ground (Holocene)

SEDIMENTARY AND MASS MOVEMENT DEPOSITS

Alluvial Deposits

Stream Deposits

Alluvium of major rivers (Holocene)

Older alluvium of major rivers (early Holocene)

Channel and flood-plain deposits of tributaries and side streams (Holocene)

Older channel and flood-plain deposits of tributary streams (early Holocene to 
late Pleistocene)

Alluvial-fan deposits (Holocene)

Alluvial-fan deposits, fine-grained (Holocene)

Older alluvial-fan deposits (Pleistocene)

Gravel of second terrace, averaging 18m (60 ft) above Salmon and Snake rivers 
(Pleistocene).

Gravel of third terrace, averaging 43 m (140 ft) above Salmon and Snake rivers 
(Pleistocene)

Gravel of fourth terrace, averaging 70 m (230 ft) above Salmon River 
(Pleistocene)

Gravel of fifth terrace, averaging 116 m (380 ft) above Salmon River 
(Pleistocene)

Gravel of sixth terrace, above Salmon River (Pleistocene)

Older Alluvial Sediments

Alluvial gravel deposits of ancient streams draining Mt. Idaho uplift 
(Pleistocene or Pliocene)

Sediment, undivided (Pliocene? to Miocene)

Latah Formation sediments (Miocene)

Lake Missoula Floods Deposits

Lake Missoula Floods backwater deposits (Pleistocene)

Bonneville Flood Deposits

Sand and gravel in giant flood bars, maximum flood stage (Pleistocene)

Sand and gravel in large flood bars and terraces, lower flood stages 
(Pleistocene)

Sand and gravel in eddy deposits and lower-energy bars (Pleistocene)

Glacial Deposits

Till deposits (late Pleistocene)

Alpine till deposits (Holocene and late Pleistocene)

Outwash gravel (late Pleistocene)

Old till deposits (early Pleistocene) 

Eolian Deposits

Dune sand (Holocene) (pattern only)

Mass Movement Deposits

Talus (Holocene and Pleistocene)

Deposits of active landslides (Holocene)

Landslide deposits (Holocene and Pleistocene)

Mass-movement deposits (Pleistocene to Pliocene?) (pattern only)

Colluvial deposits (Holocene to Pleistocene)

VOLCANIC ROCKS

Columbia River Basalt Group

Columbia River Basalt Group dikes of unknown affinity (Miocene)

Saddle Mountains Basalt

Basalt of Craigmont (Miocene)

Basalt of Weippe (Miocene)

Basalt of Grangeville (Miocene)

Basalt of Windy Ridge (Miocene)

Asotin Member and Wilbur Creek Member, undivided (Miocene)

Wanapum Basalt

Priest Rapids Member (Miocene)

Grande Ronde Basalt

Grande Ronde Basalt, R2 magnetostratigraphic unit (Miocene)

Grande Ronde Basalt,  N1 magnetostratigraphic unit (Miocene)

Grande Ronde Basalt, R1 magnetostratigraphic unit (Miocene)

Grande Ronde breccia dikes (Miocene)

Grande Ronde Basalt dikes, undivided (Miocene)

Imnaha Basalt

Imnaha Basalt (Miocene)

OLDER VOLCANIC ROCKS

Trachyandesite dike (Eocene?)

INTRUSIVE ROCKS

Granodiorite and tonalite (Cretaceous)

Hornblende-biotite tonalite (Cretaceous)

Tonalite and trondhjemite (Cretaceous)

Dikes and sills, undivided (Cretaceous? to Permian?)

Felsic dikes, sills, and small stocks (Cretaceous? to Permian)

Mafic dikes, sills, and small stocks (Cretaceous to Permian?)

Diorite and Gabbro (Triassic)

Granodiorite and quartz diorite (Triassic)

COUGAR CREEK COMPLEX 
AND RELATED ROCKS

Cougar Creek complex (Triassic and Permian)

Trondhjemite and tonalite (Triassic and Permian)

CHAIR POINT COMPLEX

Diorite (Cretaceous to Permian)

Mafic schist and gneiss (Cretaceous to Permian)

Trondhjemite and tonalite (Triassic and Permian)

Felsite (Permian)

BLUE MOUNTAINS
ISLAND-ARC ASSEMBLAGE

Cretaceous and Jurassic Sedimentary 
and Volcanic Rocks

Marine mudstone, sandstone, and conglomerate unit of the Coon Hollow 
Formation (Cretaceous? to Jurassic)

Conglomerate, sandstone, and mudstone unit of the Coon Hollow Formation 
(Cretaceous? to Jurassic)

Flysch facies of the Coon Hollow Formation (Cretaceous? to Jurassic)

Sandstone and conglomerate facies of the Coon Hollow Formation (Jurassic)

Turbidite unit of the Coon Hollow Formation (Jurassic)

Sedimentary and volcanic rocks (Jurassic to Triassic)

Volcanic and sedimentary rocks (Jurassic to Triassic)

Seven Devils Group

Kurry unit of Doyle Creek Formation (Triassic)

Doyle Creek Formation (Triassic)

Wild Sheep Creek Formation, undivided (Triassic)

Wild Sheep Creek Formation volcanic rocks (Triassic)

Wild Sheep Creek Formation sedimentary rocks (Triassic)

Wild Sheep Creek Formation limestone (Triassic)

Hunsaker Creek Formation (Permian)

Western Salmon River Belt

Lucile Slate (Jurassic? to Triassic?)

Marble of Race Creek (Triassic?)

Volcaniclastic greenstone (Triassic?)

Marble within volcaniclastic greenstone (Triassic?)

Eastern Salmon River Belt

Squaw Creek Schist (Jurassic to Triassic?)

Marble associated with Squaw Creek Schist (Jurassic to Triassic?)

Marble of Sheep Gulch (Triassic?)

Lightning Creek Creek Schist (Triassic?)

Marble associated with Lightning Creek Schist (Triassic?)

Fiddle Creek Schist (Permian?)

Ultramafic rocks (Cretaceous to Permian)

Gneiss and schist (Cretaceous to Permian)
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Schist and gneiss (Neoproterozoic?)

Quartzite and calc-silicate rocks (Neoproterozoic?)
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Analyses by laser ablation inductively coupled mass spectrometry at Washington State University. Analysts: DS = Darin Schwartz; VI = Vincent Isakson; RG = Richard Gaschnig. 
Ages are weighted means. Reported uncertainities calculated based on in-run uncertanties and averaged reproducibilities of standards (2 SD) added in quadrature.
*Sample locations are shown in figure.

Sample
number

Map
Letter Unit

Unit 
name LithologyLatitude Longitude Analyst206Pb/238U age (Ma)

A 10RL970 45.5898 -116.2725 Kto Tonalite and trondhjemite mylonitic trondhjemite dike 113 +/- 3; 260-160 cores DS

B 09RL818 45.6198 -116.2751 Kto Tonalite and trondhjemite biotite tonalite 115 +/- 3 DS

C 10RL936 45.6317 -116.0760 Kto Tonalite and trondhjemite biotite tonalite 110 +/- 4; 230 +/- 10 cores DS

D 11DZ021 45.5221 -116.3883 KPdf Felsic dikes, sills, and small stocks biotite tonalite 145 +/- 6 DS

E

AA*

08RL610 45.7928 -116.3472 JTRvs Volcanic and sedimentary rocks lithic tuff 202 +/- 4 RG

11KS031 46.0237 -116.4023 JTRvs Volcanic and sedimentary rocks tuff 199 +/- 8 DS

F 11RL971 45.8183 -116.7495 TRPtt Trondhjemite and tonalite biotite tonalite 227 +/- 6 DS

G 11RL975 45.8020 -116.6849 TRdg Diorite and gabbro diorite 228 +/- 5 DS

H 10KS066 45.9921 -116.5743 TRgq Granodiorite and quartz diorite quartz diorite 233 +/- 3 DS

I 09RL825 45.5060 -116.4661 TRgq Granodiorite and quartz diorite biotite-hornblende granodiorite 226 +/-10 VI/DS

J 10RL937 45.6349 -116.0919 TRPttc Trondhjemite and tonalite biotite tonalite 233 +/- 6 DS

K

BB*

11RL006 45.6373 -116.1043 TRPttc Trondhjemite and tonalite biotite tonalite 244 +/- 6 DS

09RL823b 45.4986 -116.4271 KPdf Felsic dikes, sills, and small stocks trondhjemite dike 260 +/- 9 VI/DS

L 08KS001 45.9099 -116.0228 TRPcc Cougar Creek complex mylonitic trondhjemite/tonalite lens 255 +/- 8 RG

Table 1. U-Pb zircon ages for igneous rocks in and near the Grangeville 30' x 60' quadrangle.

Tcr Columbia River Basalt Group

Kib Cretaceous Idaho batholith

Kog Cretaceous orthogneiss

Kto Cretaceous tonalite and trondhjemite

KJqd Cretaceous or Jurassic quartz diorite

KPum Cretaceous to Permian ultramafic rocks

JT mR
Jurassic to Triassic marble associated
with Squaw Creek schist

JT lsR
Jurassic to Triassic Lucile Slate and
Squaw Creek Schist

T mR Triassic marble and limestone

T vsR Triassic volcanic and sedimentary
rocks and metamorphic equivalents(?),
including Lighting Creek Schist

T iR
Triassic diorite, quartz diorite, gabbro,
and granodiorite

T PttR
Triassic and Permian trondhjemite
and tonalite

Psv Permian sedimentary and volcanic
rocks and metamorphic equivalents(?),
including Fiddle Creek Schist

Zs Neoproterozoic
metasedimentary rocks

KPgs Cretaceous to Permian hornblende
gneiss and schist

KT svR Cretaceous to Triassic sedimentary
and volcanic rocks

W
al

lo
w

a 
te

rra
ne

W
al

lo
w

a 
te

rra
ne

Fault

AA U-Pb sample site

Normal fault

Thrust fault

Reactivated thrust fault

Anticline

Syncline

Monocline

G Garnet isograd

Overturned syncline

?4 0 42

Kilometers

2 0 21

Miles

46�00�

116�00�116�30�

45�30�

western Idaho
shear zone

S
a

lm
on

River

Snake

R
iver

Salmon

River

DCF

W
C

F

JP
F

R
C

F

G
C

R
F

G
C

F

W
B

F TM
F

S. Fork
C

learwater R.

B
C

F

M
C

F

D
M

F
PMT

SC
T

DCD

KCT

H
G

F

Tcr

Tcr

Kib

Zs

T iR

T iR

T iR

T iR

Kog

JTRls

JTRls

TR

TR

TR

vs

TRvs

JTRm

Ptt

Psv

Psv

Psv

m

TRm

KTRsv

KTRsv

Kto

Kto

Kto

KPgs
KPum

KJqd

KJqd

KPum

KPum

Snake

River

A
C

F

R
R

T

H
C

T

MIF

G

Lucile

Riggins

White
Bird

Grangeville

Map   Area

AA

BB

Simplified geologic map of the Grangeville 30 x 60 minute quadrangle and surrounding area. Geology in areas outside the quadrangle adapted from 
Hamilton (1969), Myers (1982), Onasch (1987), Blake and others (2009), and Kauffman and others (2009). Abbreviations: ACF: Allison Creek fault; 
BCF: Browns Creek fault; DCD: Deer Creek detachment; DCF: Divide Creek fault; DMF: Dairy Mountain fault; GCF: Grave Creek fault; GCRF: Getta 
Creek fault; HGF: Heavens Gate fault; JPF: Joseph Plains fault; KCT: Klopton Creek thrust; MCF: Mill Creek fault; MIF: Mount Idaho fault; PMT: 
Pollock Mountain thrust; RCF: Rice Creek fault; RRT: Rapid River thrust; SCT: Slate Creek thrust; TMF: Threemile fault; WBF: White Bird fault;  WCF: 
Wolf Creek fault.
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