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Geologic Units

Qa - alluvium (Quaternary)

Tbxs - tectonic breccia west of Fort Spokane (Tertiary)

Qs - sedimentary deposits or rocks, undivided (Quaternary)
Qp - peat deposits (Quaternary)
Qls - mass-wasting deposits, mostly landslides (Quaternary)
Ql - Palouse Formation (Quaternary)
Qd - dune sand (Quaternary)

* For visual clarity at the map scale, certain units from the GRI GIS data are grouped. All units are ordered from youngest to oldest.

QFR - Fraser-age glacial deposits (Quaternary)
QFR includes continental glacial till (Qgt), continental glacial outwash (Qgo), Nespelem Silt, glaciolacustrine and outburst 
flood deposits, undivided (Qglfn), Nespelem Silt, glaciolacustrine deposits (Qgln), glaciolacustrine deposits (Qgl), and 
continental glacial drift (Qgd).

QPF - pre-Fraser-age glacial deposits (Quaternary)
QPF includes continental glacial till (Qgpt) and continental glacial outwash (Qgpo).

QGL - glacial lake outburst flood deposits (Quaternary)
QGL includes glaciolacustrine and outburst flood deposits (Qglf), outburst flood deposits of Glacial Lake Missoula, sand and
silt (Qfs), and outburst flood deposits of Glacial Lake Missoula, gravel (Qfg).

TKI - Cretaceous-Tertiary intrusives (Cretaceous to Tertiary)
TKI includes biotite granite near Creston (TKigc), diorite of Johnny George (TKidj), alaskite-aplite-pegmatite (TKiaa), acidic
(felsic) intrusive rocks in Huckleberry Range (TKiah).

MIcl - Latah Formation (Tertiary)
MIWB - Wanapum Basalt (Tertiary)

MIWB includes Priest Rapids Member (MIvwpr) and Roza Member (MIvwr).

MIGR - Columbia River Basalt Group, Grande Ronde Basalt (Tertiary)
MIGR includes N2 unit (MIvgN2) and R2 unit (MIvgR2).

EEPmgj - migmatite of Johnny George (Tertiary)

ES - Sanpoil Volcanics (Tertiary)
ES includes volcanic rocks (Evs), tuffs and tuff breccias (Evts), dacite flows (Evds), and andesite flows (Evas).

EE - Eocene extrusive rocks, undivided (Tertiary)
EE includes Klondike Mountain Formation (Evck), volcaniclastic deposits or rocks (Evc), and andesite flows (Eva).

EII - Eocene intrusive rocks, undivided (Tertiary)
EII includes intrusive rocks of Coryell (Eisc), intrusive rhyolite (Eir), Friedlander Meadows pluton, monzodiorite (Eimdf), Devils
Elbow suite, monzodiorite (Eimdd), shonkinite in William Lake area (Eikw), alkalic intrusive rocks (Eik), Herron Creek suite, 
intermediate intrusive rocks (Eiih), intermediate intrusive rocks (Eii), Barstow granodiorite (Eigdb), granite of Deadhorse Creek
(Eigdh), intrusive dacite and andesite (Eidaa), intrusive dacite (Eida), basic intrusive rock near Kettle Falls (Eibk), Sheppard 
Granite (Eias), Fifteenmile Creek pluton, and acidic (felsic) intrusive rocks (Eiaf). 

EOC - O’Brein Creek Formation (Tertiary)
EOC includes conglomerate (Ecgo) and O’Brien Creek Formation (undivided) (Eco).

EEPKB - Keller Butte pluton (Tertiary)
EEPKB includes quartz porphyry of Mount Tolman (EEPigmt), porphyritic granite (EEPigkb), granite of Swawilla Basin
(EEPiats), biotite granite of Swawilla Basin (EEPias), and porphyritic granite of Manila Creek (EEPiamc). 

EEP - Paleocene-Eocene intrusive rocks, undivided (Tertiary)
EEP includes altered granite of Meadow Creek (EEPigmc), granite of George Creek (EEPigg), granite of Daisy Trail 
(EEPigd), and plutonic complex of Johnny George (EEPiaj). 

pTM - pre-Tertiary metamorphic rocks, undivided (pre-Tertiary)
pTM includes younger high-grade quartzite (pTqz4), older high-grade quartzite (pTqz2), porphyritic orthogneiss (pTogp), 
equigranular orthogneiss (pToge), marble (pTmb2), banded gneiss near Elmer City (pTbge), and amphibolite (pTam).

KI - Cretaceous intrusive rocks, undivided (Cretaceous)
KI includes intrusive rocks, undivided (Ki), felsic granite near the Germania mine (Kiag), Midnite mine pluton, acidic (felsic)
intrusive rocks (Kiam), altered granitoid rocks of Mitre Rock (Kiamr), porphyry near Owl Creek (Kiao), Spirit pluton, acifdic
(felsic) intrusive rocks (Kiasp), border phase of Spirit pluton (Kiaspb), alaskite-aplite-pegmatite (Kiaa), two-mica granite
at Mingo Mountain (Kiatmm), granite of Pitney Butte (Kiatpb), granite (Kig), granite of Blue Creek (Kigb), granite near the
Germania mine (Kigg), granite of Lilienthal Mountain (Kigl), granite of Owl Creek (Kigo), granodiorite of Benjamin Lake 
(Kigdb), granodiorite near Fruitland (Kigdf), granodiorite of Hawk Creek (Kigdh), granodiorite near Kettle Falls (Kiqmk), 
granodiorite of Willpinit (Klgdw), and intrusive rhyolite (Kir). 

KGD - Jurassic-Cretaceous intrusive rocks, undivided (Jurassic to Cretaceous)
KGD includes granodiorite of Barnaby Creek (KJiabc), granite and granodiorite near Meteor (KJiam), and granodiorite of 
Rogers Bar (KJigdr).

pKI - pre-Cretaceous intrusive rocks, undivided (pre-Cretaceous)
pKI includes ultramafic and mafic bodies of Brige Creek (pKigbb) and mafic intrusive rocks of Stranger Creek (pKigbs).

TRcb - metacarbonate (Triassic)

Jcgr - conglomerate (Jurassic)
Jmmr - marine metasedimentary rocks (Jurassic)
Jmtr - metasedimentary and metavolcanic rocks (Jurassic)
Jmvr - metavolcanic rocks (Jurassic)
Jib - basic (mafic) intrusive rocks (Jurassic)

TRM - metasedimentary rocks, mixed (Triassic)
TRM includes marine metasedimentary rocks (TRmm) and marine metasedimentary rocks (older) (TRPmm).

TRPmv - metavolcanic rocks (Triassic)
PZmmh - metasedimentary rocks at Heidegger Hill (Paleozoic)
Pcb - metacarbonate (Permian)
Pmm- marine metasedimentary rocks (Permian)
Pmmr- Mount Roberts Formation (Permian)
PMDM - metasedimentary and metavolcanic rocks, mixed (Devonian to Carboniferous)

PMDM includes metasedimentary and metavolcanic rocks, undivided (PMDmt), metacarbonate (PMDcb), marine 
metasedimentary rocks (PMDmm), Kelly Hill phyllite (PMDmmk), metasedimentary rocks near Mission Lake (PMDmmm), 
metavolcanic rocks (PMDmv), and metavolcanic rocks nearly Mission Lake (PMDmvm). 

Ommc - marine metasedimentary rocks (Ordovician)

PMOcg - continental sedimentary deposits or rocks, conglomerate (Ordovician to Carboniferous)
PMOmm - marine metasedimentary rocks (Ordovician to Carboniferous)
PMOmv - metavolcanic rocks (Ordovician to Carboniferous)
Dcb - metacarbonate (Devonian)
Ocbc - metacarbonate (Ordovician)

Omvc- metavolcanic rocks (Ordovician)
Owc - wacke (Ordovician)
Oigb - gabbro (Ordovician)
Omml - Ledbetter Slate (Ordovician)
Ommr - argillite on Red Top Mountain (Ordovician)

PMOar - argillite (Ordovician to Carboniferous)
PMOcb - metacarbonate (Ordovician to Carboniferous)

OCM - Metaline Formation (Cambrian to Ordovician)
OCM includes Metaline Formation (undivided) (OCcbm), bedded limestone (OCcbb), bedded dolomite (OCcbd), and massive
limestone (OCcbl).  

OYCM - Cayuse Mountain-Mill Canyon metasediments (Mesoproterozoic to Ordovician)
OYCM includes metacarbonate (OYcbc), hornfels (OYhc), marine metasedimentary rocks (OYmmc), low grade phyllite 
(OYphc), and low-grade quartzite (OYqc).

CMP - Maitlen Phyllite (Cambrian)
OCM includes Maitlen Phyllite (undivided) (Cphm) and Reeves Member (Ccbm). 

CYmm - marine metasedimentary rocks (Mesoproterozoic to Cambrian)

CZqa - Addy Quartzite (Neoproterozoic to Cambrian)
CZqg - Gypsy Quartzite (Neoproterozoic to Cambrian)

ZH - Monk Formation and Huckleberry Formation (Neoproterozoic)
ZH includes Monk Formation, metacarbonate (Zcbm), Monk Formation, metasedimentary and metavolcanic rocks (Zmtm), 
Huckleberry Formation (undivided) (Zcgh), and Huckleberry Formation, greenstone member (Zmvh).

Zib - basic (mafic) intrusive rocks (Neoproterozoic)
YBH - Buffalo Hump Formation (Mesoproterozoic)

YBH includes argillite (Yarb) and low-grade quartzite (Yqb). 

Yarm - McHale Slate (Mesooproterozoic)
YT - Togo Formation (Mesoproterozoic)

YT includes argillite (Yart) and low-grade quartzite (Yqt). 

Ycbe - Edna Dolomite (Mesoproterozoic)
Ycbs - Stensgar Dolomite (Mesoproterozoic)

Linear Dikes

Cretaceous to Tertiary dikes

Eocene dikes

Cretaceous dikes

* For visual clarity at the map scale, certain units from the GRI GIS data are grouped. All units are ordered from youngest to oldest.

Cretaceous to Tertiary dikes include acidic (felsic) intrusive rocks (TKia)

Eocene dikes include intrusive rocks of Coryell (Eisc), intrusive rhyolite (Eir), intermediate intrusive rocks (Eii), intrusive dacite and
andesite (Eidaa), and intrusive dacite (Eida).

Cretaceous dikes include intrusive rocks, undivided (Ki), alaskite-aplite-pegmatite (Kiaa), and intrusive rhyolite (Kir).

Faults
solid bold where known or certain, long-dashed and thin where queried, short-dashed where concealed, 
medium-dashed where approximate, dashed where inferred, teeth point toward the overriding block, 
bar-and-ball indicates fault down side

thrust fault

normal fault

unknown offset/displacement

Geologic Sample Localities
radiometric age-date locality

U-Pb age-date locality

K-Ar age-date locality

fission track age-date locality

Pb-alpha age-date locality

Poster Date: March 2025

Source Scale: 1:100,000. According to US National Map Accuracy Standards, 
   features are within 51 m (167 ft) of their true location. 

Poster Layout: Trista L. Thornberry-Ehrlich (Colorado State University)

Source Maps:
Washington Division of Geology and Earth Resources. 2016. Surface geology, 
   1:100,000-scale–GIS data (scale 1:100,000). DS-18 version 3.1. Washington 
   Division of Geology and Earth Resources, Olympia, Washington. 

This map displays geologic map data compiled by the National Park 
Service Geologic Resources Inventory. 
It is not a substitute for site-specific investigations. 
All GRI products are available at https://go.nps.gov/gripubs.

Hawk Creek basin as seen from the top of the falls. Winter panorama image. NPS photograph taken 15 January 1943.

An April 2007 landslide along US Highway 295 near mile marker 250. The landslide destroyed a portion of the 
roadway as material slid into Lake Roosevelt. NPS photograph.

Hawk Creek Falls. Columnar basalts and lava flows of the Miocene Columbia River Basalt Group surround and are 
incised by the falls. NPS photograph.

Kettle Falls prior to the Grand Coulee Dam. The falls were used for thousands 
of years by Indigenous Peoples for fishing, hunting, and trade. Person to scale. 
NPS photograph. 

Aerial view facing southwest across Grand Coulee Dam and the Grand Coulee. 
The Grand Coulee is a massive, steep-walled channel incised by the Pleistocene
Missoula floods into thick layers of the Miocene Columbia Basalt River Group. 
US Bureau of Reclamation photograph. 
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