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Shaded elevation from 10 m DEM.
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Map edited 1985.
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SYMBOLS

Contact: dashed where approximately located.

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

Strike and dip of bedding.

Strike and dip of bedding, strike approximate.

Approximate strike and dip of volcanic flows

Estimated strike and dip direction of volcanic flows.

Horizontal bedding.

Strike and dip of foliation.

No fabric.

Bearing and plunge of mineral lineation.

Tectonic breccia.

Landslide scarp and headwall.

Sand, gravel, and rock quarry locations.

Geochemical sample (see Table 1).

Water well showing Well ID number.

Geochronologic sample.

 INTRODUCTION

The geologic map of the Montour 7.5' quadrangle depicts the rock units 
exposed at the surface or underlying a thin cover of soil or colluvium; 
alluvial and man-made surficial deposits are also depicted where they form 
significant mappable units. This map is a result of fieldwork conducted in 
the summer and autumn of 2014 and the spring of 2015 by all authors, and 
earlier work in the late 1990s by Spencer Wood. Analysis of thin sections 
and XRF geochemical data by the authors supplemented the field studies. 
Classification for intrusive and extrusive igneous rocks is based on LeBas 
and Streckeisen (1991). Previous work in the area includes a study of the 
geology and mineral resources of Gem and Payette counties by Savage 
(1961), geological mapping of Gilbert and others (1983) performed in 
support of seismic hazard analysis of the Black Canyon Dam west of the 
quadrangle, an unpublished field map by Don Adair, and the field maps, 
field notes, fluxgate magnetometer data, XRF analytical data, and posthu-
mous Ph.D. by James Fitzgerald (1981, 1982, and 1984).

The basement rocks of the Montour 7.5' quadrangle are Late Cretaceous 
hornblende-biotite granodiorite and Eocene diorite. Lower Columbia River 
Basalt Group rocks lie unconformably on the granodiorite and are dipping 
18 to 25° to the west. A date of 16.85 ± 0.21 Ma (Jarboe and others, 2008) 
from atop Squaw Butte (2 km to the west-northwest) places these basalts in 
the older part of Columbia River Basalt Group, most likely Steens Basalt 
(Camp and others, 2013). These are overlain by Grande Ronde Basalt in the 
north, and a younger xenocryst-rich basaltic andesite in the south. Fluvial 
and lacustrine Tertiary sediments were deposited contemporaneous with 
and later than Columbia River basalts. The Isotope Geology Laboratory at 
Boise State University analyzed U-Pb isotopic ratios from zircons we 
collected from a basal ash layer of older Tertiary sediments; results indicate 
a depositional age of about 9.9 Ma or younger. Older Tertiary sediments 
generally trend to the north-northwest with a dip of 12° to 19° to the west, 
whereas younger Tertiary sediments are flat or gently dip towards Sweet 
Creek or the Payette River. All faults depicted are normal faults; faults are 
generally not exposed and are mapped on stratigraphic or geomorphic 
criteria. 

Gilbert and others (1983) recognized six terrace deposits in the Payette 
River valley about 15 km (9 mi) upstream and downstream of the Black 
Canyon Dam. These deposits were labeled in relationship to their height 
above the Payette River floodplain (Qap). Terrace ages were defined on the 
basis of degree of dissection, number of nongravelly (loess) deposits over- 
lying gravelly alluvium, and degree of soil development. We simplified this 
scheme by including terraces <3 m (<10 ft) above the floodplain into Qap, 
and combining the highest two terraces into a single unit, Qtp4. Note that 
we number terraces from the floodplain upward; Gilbert and others (1983) 
used the opposite procedure.

DESCRIPTION OF MAP UNITS

ARTIFICIAL DEPOSITS

Man-made land (Holocene)—Fill used to elevate roads and bridge abutments 
constructed in floodplains; also includes small earthen dams along side 
streams. Thickness is generally <3 m (10 ft).

Placer deposits (Holocene)—Gatfield Ranch Placer (also known as Cruikshank 
Placer and Davis Placer); abandoned gold and silver surface mine devel-
oped in gravelly alluvial deposits (Qtp4?). Also includes placer in reworked 
Tso on tributary of Johnson Creek.

ALLUVIAL DEPOSITS

Alluvium of Payette River (Holocene)—Well-rounded basaltic and granitic 
cobbles, pebbles, and boulders in an arkosic sandy matrix; consists of the 
braided river floodplain of the Payette River and adjacent low terraces <3 m 
(<10 ft) above the floodplain. The low terraces form islands in the Black 
Canyon Reservoir and are composed of stratified sandy gravels topped with 
fine sand, silts, and clays. Many more islands are exposed during low water 
conditions than are depicted on the map. Thickness estimated at 5 to 14 m 
(15 to 45 ft). Subject to flooding and/or a seasonally high water table.

Alluvium of side streams (Holocene)—Arkosic sand, silty sand, and lesser 
well-rounded basaltic and granitic cobbles derived from Quaternary 
terrace deposits and Tertiary sediments; thickness generally <3 m (<10 ft).

Lowest terrace alluvium (Holocene)—Terrace surface about 2 m (7 ft) above 
active channel of Sweet Creek.

Second highest terrace alluvium (Late Pleistocene)—Terrace surface about 4 m 
(13 ft) above level of Qt1; forms the largest Sweet Creek terrace.

Third highest terrace alluvium (Late Pleistocene)—Discontinuous, slightly 
dissected terrace remnant of Sweet Creek about 9 m (30 ft) above Qt1.

Lowest terrace alluvium of Payette River (Holocene)—Gravel and sand similar 
in composition to Qap; capped with 1 to 1.5 m (3 to 5 ft) of soil; separated 
from the Payette River floodplain by a scarp about 3 to 4.5 m (10 to 15 ft) 
high. This terrace includes most of Montour Valley. Maximum thickness 
estimated from water wells to be about 4.9 m (16 ft). Subject to flooding 
and/or seasonally high water tables.

Second highest alluvium of Payette River (Late Pleistocene)—Gravel and sand 
similar in composition to unit Qap; separated from Qtp1 by scarp 3 to 5 m 
(10 to 15 ft) high. Thickness estimated from water wells ranges from 11 to 
13 m (36 to 43 ft).

Third highest terrace alluvium of Payette River (Late Pleistocene)—Gravel and 
sand similar in composition to Qap capped by 2 to 3.4 m (7 to 11 ft) of 
brown sandy silt and sand interpreted to be loess and/or interfingering 
alluvial fans (Qaf). This terrace is the major high terrace of the Payette River 
valley in the map. The terrace is separated from lower terraces and the 

Payette River floodplain by a 16 to 27 m (52 to 89 ft) scarp. The scarp is 
higher on the north side of the Payette River than on the south. Thickness 
estimated from water wells ranges from 18 to 21 m (60 to 70 ft). This is less 
than scarp height in places because the terrace is underlain at shallow 
depths by fine-grained sediments of Tso or Tsy. Soil development on 
nongravelly sediments and degree of dissection (Gilbert and others, 1983) 
is roughly consistent with a late Pleistocene (Pinedale, circa 14-25 ka) age. 
Mined for sand and gravel in sec. 25, T. 7 N., R. 1 E.

Fourth highest terrace alluvium of Payette River (late Pleistocene)—Dis- 
continuous remnants of dissected gravelly deposits with clast compositions 
similar to Qap; overlain by nongravelly silt and sand interpreted to be loess, 
dunes, and/or colluvium. Thickness estimated from topographic profiles is 
16 to 22 m (52 to 72 ft). Soil development and degree of dissection are 
roughly consistent with a late Pleistocene (early Pinedale-Bull Lake, circa 
60-150 ka) age (Gilbert and others, 1983, Table C-1). 

Alluvial fan deposits (Holocene-middle Pleistocene)—Brown sandy silt 
derived from loess and Tertiary sediments with lesser pebbles and cobbles 
of granitic and basaltic composition. Thickness ranges from <3 to 6 m (<10 
to 20 ft).

Older alluvial fan deposits (Holocene-middle Pleistocene)—Fine-grained 
indurated sediments described in water well logs as “claystone” or “shale” 
capped with 3 to 5 m (10 to 15 ft) of brown silty clay. Surface is commonly 
littered with rounded cobbles and boulders of basaltic clasts. Near 
Roystone Hot Springs (SW ¼ SW ¼ sec. 9, T. 7 N., R. 1 E.) consists of locally 
silicified, well-rounded basaltic pebbles and cobbles in a clay-rich matrix. 
Thickness estimated from topographic profiles ranges from 17 to 34 m (56 
to 111 ft). Forms the largest alluvial fan in the map. The lobate edges of 
deposit and flow-like surface morphology visible in lidar images suggest 
origin from liquefaction of unit Tsy followed by deposition of basaltic fan 
sediments. Age uncertain; limited dissection suggests relatively young age.

Boulder deposits (Pleistocene-Pliocene)––Mantle of rounded boulders of the 
Tcrl unit.

MASS WASTING DEPOSITS

Landslide deposits (Holocene-Pleistocene)—Rotational slumps and 
hummocky flows; developed in areas underlain by basaltic lavas (Tcrl and 
Tbab), and by weakly consolidated sediments (Tso).

SEDIMENTARY DEPOSITS

Younger sedimentary deposits (Pliocene-Miocene)—Poorly exposed sand, 
mudstone, and gravel. Locally silicified in the vicinity of Roystone Hot 
Springs. Dips tend to be less than 3° and to the east, in contrast to most 
exposures of the Tso unit, which typically dip west and more steeply. 
Feldspar and quartz are the most abundant grain types; basaltic pebbles are 
subordinate to pebbles of felsic intrusive and extrusive rocks. Base of unit in 
northwest part of quadrangle contains sand with abundant feldspar, quartz, 
and biotite; intervals there contain pebbles of light pink aphyric rhyolite 
and subordinate basalt. Obsidian pebbles are present locally in this area. 
The obsidian is aphyric and likely correlative with obsidian reported by 
Sappington (1981), Clemens (1990), and Corn (2006) at Timber Butte, 12 
km (7 mi) to the northeast. Kirkham (1931) mentions 1,180 ft of ash and 
shale on the east side of Squaw Creek Valley that he thought was interbed-
ded in the Columbia River basalts and thus best assigned to the Payette 
Formation. Our interpretation is that the sediments there dip less steeply 
(and are younger) than the basalt (Tcrl).

Older sedimentary deposits (Miocene)—Poorly exposed sand, gravel, 
mudstone, and ash. Sand is largely quartz and feldspar and commonly 
contains granules. Unit is interpreted to be present at depth under Tsy in 
Sweet Valley (cross section A-A'). Exposures along Johnson Creek contain 
small faults with a few centimeters to decimeters of offset; most are steep 
and oriented approximately north-south. 

Ash deposit (Miocene)—Light-gray ash in a single bed in the southwest 
corner of the map. Locally contains small lapilli. LA-ICPMS analysis on 96 
zircon crystals from sample 14RL065 yielded a dominant peak at ca. 10 Ma 
with scattered dates between ~50 Ma and ~105 Ma and a few older analy-
ses up to ~2500 Ma, suggestive of a volcaniclastic character (Mark Schmitz, 
written communication, 2015).  Six additional CA-IDTIMS analyses yielded 
a spread of dates from ~9.8 Ma to ~11.5 Ma.  A second set of seven analyses 
yielded a spread of dates from ~9.9 Ma to ~10.3 Ma with two anomalously 
high ages (~15.2 and 278.6 Ma).  The two youngest yielded similar 
206Pb/238U dates at ca. 9.9 Ma, which is interpreted to represent a maximum 
depositional age for the sample.

Sedimentary deposits interbedded with Columbia River Basalt Group 
(Miocene)—Sand and mudstone. Abundant coarse quartz and feldspar; 
likely derived from granitic sources to the east. Silicified in westernmost 
exposure. Exposure northeast of Sweet was estimated from inspection of 
Google Earth images and not visited; additional interbeds may be present 
east of the one shown on map.

VOLCANIC ROCKS

Basaltic andesite of Baltic Creek (Miocene or Pliocene)—Dark-gray, aphyric to 
sparsely porphyritic basaltic andesite. Rocks fracture conchoidally and 
have a fresh appearance; outcrops are entablature and talus development is 
common. Groundmass contains plagioclase microlites, clinopyroxene, and 
olivine in an opaque-rich glass. Xenocrysts and possible phenocrysts 
constitute about 5 to 7 percent of the rock and consist of quartz (1-2.5 mm) 
with reaction rims of clinopyroxene, and plagioclase (0.8-2 mm) most of 
which exhibits disequililibrium textures (internally corroded). Contains 
51.46 to 52.66 percent SiO2 (Table 1), which may be elevated due to the 
presence of xenocrystic quartz; vent location is uncertain.

Dacite tuff (Miocene or Pliocene)––Light pinkish-gray, densely welded dacite 
tuff; exposed only in the southwest part of the map. Lower part is a vitrophyre 
with light-colored lenticular lenses of flattened pumice as much as 2 cm in 
length in a waxy glass-rich matrix. Vitrophyre contains about 5 percent 
plagioclase phenocrysts 1-3 mm in length and about 1 percent quartz of 
similar size. Upper part is devitrified and more massive. Basal contact not 
well exposed, but unit appears to overlie the Tcrl unit and dip more to the 
southwest than west. Possibly correlative with the Soldier Creek dacite of 
Clemens (1990) in the Timber Butte area 21 km (13 mi) to the northeast.

Grande Ronde Basalt undifferentiated (Miocene)––Dark-gray and mottled 
yellow-green, fine-grained aphyric to microporphyritic basaltic andesite. 
Conchoidal fracturing common. Plagioclase, clinopyroxene, and opaque 
oxides are the primary minerals and the matrix is glass-rich. Contains less 
than one percent microphenocrysts of plagioclase 1 mm or less in length.

Lower Columbia River Basalt Group (Miocene)—Light-purple or light- to 
dark-gray, interlayered aphyric and plagioclase-megaphyric basalt. Weath-
ers to a coarse soil; talus is rare. Aphyric flows contain microphenocrysts of 
plagioclase, olivine, iddingsite after olivine, clinopyroxene, and oxides, 
and 40 to 60 percent groundmass. In plagioclase-megaphyric flows, plagio-
clase crystals range from 1 to 4 cm in length and comprise about 40 percent 
of the rock. Groundmass in both varieties contains plagioclase, olivine, 
clinopyroxene, and opaque oxides; ophitic intergrowth of plagioclase and 
pyroxene common, but not everywhere present. Samples of Tcrl range from 
48.02 to 51.05 percent SiO2 fitting within the IUGS classification as basalt. 
Fitzgerald (1981, 1982, and 1984) mapped Tcrl as Imnaha Basalt and noted 
a paleomagnetic transition from reverse to normal on Squaw Butte, 2 km 
(1.6 mi) northwest of the quadrangle; Martin (1984) confirmed the paleo-
magnetic results. Hooper and others (2002) suggested the paleomagnetic 
transition marks the change from R0 to N0, and the boundary between older 
Steens and younger Imnaha. Jarboe and others (2008) reported an age of 

16.85 ± 0.21 Ma on a plagioclase-phyric sample at the top of Squaw Butte 
(44.0057°, -116.4083°); that age incorporates the oldest Imnaha (16.7 Ma; 
Barry and others, 2013) but fits well within Steens Basalt (16.6 -16.8; Barry 
and others, 2013). Camp and others (2013) used XRF data to correlate a 
section along the Black Canyon Reservoir in the Northeast Emmett quad-
rangle to the west with lower and upper Steens Basalt. In this map and 
neighboring Northeast Emmett quadrangle (Feeney and others, in press) we 
collected  over 40 samples of lower Columbia River basalt, analyzed them 
by XRF, then compared them with 32 analyses collected by Fitzgerald 
(1981 and 1984) and 36 samples analyzed by Victor Camp (written 
communication, 2013). Samples with megaphyric plagioclase (14DF504, 
14DF517, 14DF529, 14RL063) have high Al2O3 content (18.04 to 18.74 
percent) and low MgO content (3.2 to 4.3 percent) relative to the aphyric 
flows. The two basalt types could not be used for stratigraphic control 
because of complex interlayering and presumed faulting. It is our belief that 
the plagioclase- megaphyric flows are indicative of Steens Basalt and that 
most if not all of the Columbia River basalt flows in the central and western 
Montour quadrangle are Steens Basalt.

INTRUSIVE ROCKS

Granite dikes (Eocene)––Pink to light-gray, coarse-grained, porphyritic biotite 
granite. Potassium feldspar, quartz, and plagioclase are present in roughly 
equal amounts. Biotite is generally less than 5 percent. Potassium feldspar 
is present as anhedral grains as much as 3 cm in length. Plagioclase is 
unzoned, subhedral, and as much as 5 mm in length. Interstitial quartz is as 
much as 4 mm across. A granophyric texture consisting of extensive graphic 
intergrowth of quartz and potassium feldspar is developed along quartz- 
plagioclase grain boundaries. Biotite is euhedral and typically altered to 
chlorite.  Accessories include zircon and apatite. Granite dikes strike 
east-northeast, form prominent outcrops, and weather easily to a coarse, 
thick grus.

Porphyritic dacite dikes (Eocene)—Dark-gray to dark-green dacite dikes 
containing as much as 60 percent phenocrysts. Termed dacite porphyry 
dikes by Anderson (1934), who determined the following phenocryst 
modes: 30-40 percent plagioclase; 15 percent biotite and hornblende; and 
variable quartz. Zoned plagioclase is euhedral to anhedral, reaches 4 mm in 
length, and is variably altered to sericite and calcite. Subhedral biotite and 
euhedral hornblende typically attain 3 mm in size and are extensively 
altered to chlorite and some epidote. Hornblende uncommonly contains 
pyroxene cores. Quartz is typically anhedral and is as much as 2 mm in 
width. Accessory minerals include allanite, zircon, apatite, and magnetite. 
Granular aphanitic groundmass consists of plagioclase, quartz, and potas-
sium feldspar. Some dikes contain as much as 20 percent crystals of strongly 
resorbed potassium feldspar, plagioclase, and quartz. These crystals are 
generally larger than phenocrysts in the rock; potassium feldspar crystals 
attain 3 cm in length and quartz as much as 5 mm in width. Anderson (1934) 
classified these particular dikes as rhyolite porphyry. We believe these were 
dacite porphyry magmas that incorporated xenocrysts from batholith host 
rocks. Dacite porphyry dikes generally strike east to northeast.

Andesite dikes (Eocene)––Dark-gray andesite dikes. These contain less than 20 
percent phenocrysts of strongly zoned and strongly resorbed plagioclase as 
much as 1 mm in length and subhedral hornblende as much as 2 mm in 
length. Groundmass is trachytic and composed mostly of plagioclase micro-
lites and opaque oxides. In sec. 33, T. 7 N., R. 1 E., in the west-central part of 
the map, a northeast-striking andesite dike continues as an igneous autobrec-
cia with 1 cm breccia fragments that contains abundant angular fragments of 
potassium feldspar, plagioclase, and quartz that range from 0.1 to 3 mm in 
size. We interpret this exposure as a hydrothermal explosion deposit that 
incorporated finely brecciated fragments of granodiorite host rock.

Diorite dikes and stock (Eocene)––Mafic intrusive complex comprised of 
stocks and dikes of variable composition. The main stock is 13 km (8 mi) 
long, extending north-northeast from the southern part of the map to about 
3 km (2 mi) northeast of Horseshoe Bend, and varies from 150 to 2100 m 
(500-7000 ft) in width (Anderson, 1934). Numerous dikes oriented 
east-northeast are present in the vicinity of the main stock. The Pearl 
historic mining district south and east of the quadrangle is centered on the 
mafic intrusive complex.

Anderson (1934) describes compositions in the complex as mostly gabbro, 
diorite, and quartz diorite, and less common granodiorite, and aplitic 
granite. Quartz diorite with 5 to 10 percent quartz and abundant clinopy-
roxene was the most common rock type we observed. Color is dark to light 
gray. Textures range from coarse grained equigranular to porphyritic with a 
fine-grained granular groundmass. Phenocrysts include plagioclase, pyrox-
ene, hornblende, biotite, quartz, and potassium feldspar, with dark-colored 
minerals comprising 20 to 45 percent of the rock. Plagioclase is mostly 
euhedral, as much as 5 mm in length, and weakly to strongly zoned. Pyrox-
ene is subhedral, includes both orthopyroxene and clinopyroxene, is as 
much as 3 mm in size, and is uncommonly rimmed by hornblende. Horn-
blende is subhedral and is as much as 2.5 mm in length. Biotite is subhedral 
to anhedral, is present as much as 3 mm in size, and is locally altered to 
chlorite. Quartz is interstitial in grains as much as 1.5 mm in width. Potas-
sium feldspar is commonly an interstitial accessory mineral, but is more 
common in rare granodiorite and aplitic granite. Other accessory minerals 
include zircon and apatite.

Hornblende-biotite granodiorite (Cretaceous)––Light- to medium-gray, 
medium- to coarse-grained, equigranular, hornblende-biotite granodiorite, 
hornblende-biotite tonalite, and some biotite granodiorite. The biotite 
granodiorite is most common in the northeast part of the quadrangle where 
it is locally porphyritic. More detailed mapping might show this to be a 
separate hornblende-free intrusive phase. Plagioclase feldspar is the princi-
pal constituent (35-70%), followed by quartz (15-30%) and potassium 
feldspar (2-10%). Biotite and hornblende comprise approximately 15 
percent of the rock. Plagioclase is euhedral to subhedral, attains lengths as 
much as 1.5 cm, exhibits weak zoning, and is locally altered to sericite and 
calcite. Anderson (1934) determined an andesine composition for plagio-
clase. Quartz is interstitial in grains as much as 8 mm in width and 
commonly displays subgrain development and uneven extinction. Potas-
sium feldspar is interstitial, as much as 8 mm in size, and locally displays 
myrmekitic intergrowth with quartz. Biotite is anhedral, is present in grains 
as much as 4 mm in size, and is locally altered to chlorite. Hornblende is 
euhedral to subhedral, typically 2 to 5 mm in length, glomeroporphyritic in 
masses as much as 8 mm in size locally, and displays blue-green and 
brown-green pleochroism. Accessories include allanite (as much as 1.5 mm 
in length), sphene (as much as 2 mm in length), zircon, and apatite. Minor 
primary muscovite is present locally in some of the biotite granodiorite. 
Zircon U-Pb age determination of 84.4 ± 1.7 Ma was obtained from a 
biotite granodiorite sample collected along State Highway 52 (sample 
10RMG022; Richard Gaschnig, written communication, 2015).

Qafo

Qas

mm

QafQaf

Qtp3Qtp3

Qtp2Qtp2

Qtp1Qtp1

Qtp4Qtp4

QlsQls

Qap

p

Qt3Qt3

Qt2Qt2

Qt1Qt1

Qbd

Tsy

Tso

Tas

Tscr

Tcrl

Tbab

Tdt

Tg

Tdp

Ta

Tdi

KgdhKgdh

Tgu

Table 1. Major oxide and trace element chemistry of samples collected in the Montour quadrangle.

Sample
number Latitude Longitude Unit name

Map 
unit SiO2 TiO2 Al2O3 P2O5 Total LOIFe2O3

# FeO## MnO MgO CaO Ni Cr Sc V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Th Nd U CoNa2O K2O

Trace elements in parts per millionMajor elements in weight percent

All analyses performed at Franklin and Marshall College X-Ray Laboratory except samples with prefix BX which were sampled by James Fitzgerald in 1979 and reanalyzed in 2015 at 
Washington State University’s Geoanalytical Laboratory for major and trace elements.

#Franklin and Marshall College reports total iron as Fe2O3.
##WSU Geoanalytical Laboratory reports total iron as FeO.

14DF501 43.9363 -116.2949 Lower Columbia River Basalt Group Tcrl 48.02 1.81 14.74 13.21 0.18 8.09 10.32

14DF502 43.9487 116.3659 Lower Columbia River Basalt Group Tcrl 48.34 1.59 15.42 12.59 0.20 8.21 10.14

14DF504 43.9482 -116.3681 Lower Columbia River Basalt Group Tcrl 48.47 1.87 18.74 11.75 0.17 4.15 10.55

14DF506 43.9418 -11637196 Lower Columbia River Basalt Group Tcrl 49.01 1.85 15.73 12.44 0.20 6.32 11.3

14DF508 43.9092 -116.3475 Lower Columbia River Basalt Group Tcrl 51.71 1.88 16.91 12.14 0.18 3.70 8.82

14DF509 43.8751 -116.2856 Porphyritic dacite dike Tdp 62.07 0.94 15.86 5.99 0.11 2.43 3.92

14DF510 43.8976 -116.3036 Basaltic andesite of Baltic Creek Tbab 51.92 2.55 14.82 12.07 0.49 4.03 8.20

14DF511 43.8946 -116.3195 Basaltic andesite of Baltic Creek Tbab 51.93 2.58 14.77 12.87 0.19 4.32 7.60

14DF512 43.8924 -116.3222 Basaltic andesite of Baltic Creek Tbab 52.60 2.83 13.86 13.41 0.20 4.16 7.05

14DF513 43.8849 -116.3227 Basaltic andesite of Baltic Creek Tbab 51.34 3.03 13.85 14.02 0.20 4.00 7.70

14DF517 43.8929 -116.3619 Lower Columbia River Basalt Group Tcrl 47.91 1.82 18.77 13.45 0.22 3.54 10.17

14DF519 43.8783 -116.3575 Basaltic andesite of Baltic Creek Tbab 51.80 2.95 13.86 13.52 0.22 4.46 7.19

14DF520 43.8790 -116.3466 Basaltic andesite of Baltic Creek Tbab 52.36 2.89 13.91 13.61 0.20 4.21 7.30

14DF524 43.9288 -116.3411 Lower Columbia River Basalt Group Tcrl 48.66 1.78 15.32 13.26 0.17 7.07 10.41

14DF525 43.9287 -116.3415 Lower Columbia River Basalt Group Tcrl 50.72 1.86 14.64 13.14 0.17 6.09 9.76

14DF526 43.9291 -116.3419 Lower Columbia River Basalt Group Tcrl 48.58 1.81 15.39 12.96 0.24 6.16 11.06

14DF527 43.9292 -116.3422 Lower Columbia River Basalt Group Tcrl 47.96 1.98 15.73 13.29 0.19 7.12 9.64

14DF528 43.9292 -116.3429 Lower Columbia River Basalt Group Tcrl 50.77 1.98 16.13 13.18 0.26 5.10 8.71

14DF529 43.9290 -116.3437 Lower Columbia River Basalt Group Tcrl 48.54 1.76 18.48 12.72 0.24 3.22 10.25

14DF531 43.9262 -116.3499 Basaltic andesite of Baltic Creek Tbab 52.18 2.86 13.93 13.48 0.26 4.28 7.29

14DF532 43.9295 -116.3409 Lower Columbia River Basalt Group Tcrl 48.31 1.81 14.91 12.99 0.20 8.50 10.10

14DF534 43.9342 -116.3656 Lower Columbia River Basalt Group Tcrl 48.26 1.97 15.63 12.90 0.19 7.20 10.07

14DF541 43.9918 -116.2710 Lower Columbia River Basalt Group Tcrl 48.54 1.78 15.65 12.98 0.19 7.55 9.79

14DF542 43.9859 -116.2767 Lower Columbia River Basalt Group Tcrl 48.61 1.88 16.08 13.04 0.19 6.58 9.77

14DF543 43.9841 -116.2783 Lower Columbia River Basalt Group Tcrl 47.78 1.87 16.33 13.38 0.19 6.67 9.85

14DF544 43.9796 -116.2783 Lower Columbia River Basalt Group Tcrl 48.44 1.85 15.77 13.43 0.19 6.74 9.35

14DF545 43.9700 -116.2816 Lower Columbia River Basalt Group Tcrl 49.19 1.85 15.09 12.74 0.19 7.75 10.10

14DF546 43.9809 -116.2673 Lower Columbia River Basalt Group Tcrl 48.45 1.94 15.59 13.39 0.19 6.81 9.48

14KS003 43.9046 -116.3384 Hornblende-biotite granodiorite Kgdh 64.51 0.84 16.03 4.94 0.10 2.07 4.95

14RL062 43.8976 -116.3686 Lower Columbia River Basalt Group Tcrl 48.83 2.19 18.04 13.85 0.22 4.18 8.52

14RL063 43.9166 -116.3567 Lower Columbia River Basalt Group Tcrl 49.09 1.58 18.25 12.67 0.21 4.30 9.74

14RL067 43.8837 -116.3665 Dacite tuff Tdt 68.29 1.33 15.46 8.69 0.04 0.32 0.62

15RL009 43.9991 -116.3263 Grande Ronde Basalt undivided Tgu 56.16 2.32 14.21 11.89 0.20 2.85 5.99

15RL019 43.9956 -116.3697 Obsidian from younger sedimentary deposits Tsy 76.34 0.02 13.63 0.55 0.11 0.06 0.69

BX6254 43.9730 -116.2593 Lower Columbia River Basalt Group Tcrl 48.34 1.790 15.41 11.21 0.171 7.98 9.92 

BX6255 43.9676 -116.2660 Lower Columbia River Basalt Group Tcrl 48.86 1.970 16.07 11.52 0.174 7.54 9.64 

2.49 0.4 0.25 99.51 1.90 182 182 28 264 159 5.5 425 93 28.0 7.3 19.1 61 109 <1 11

2.50 0.29 0.26 99.54 3.19 154 234 26 279 201 4.4 489 120 27.5 9.0 18.1 79 92 <1 13

3.08 0.54 0.25 99.57 1.58 98 77 26 295 183 12.5 595 121 23.2 8.7 22.9 178 90 1 9

2.55 0.36 0.3 100.06 3.36 127 193 30 297 157 14.5 489 120 27.8 10.8 18.9 63 107 <1 11

3.30 0.91 0.43 99.98 2.94 33 58 26 236 427 12.6 536 164 37.3 10.2 20.7 178 98 <1 17

3.50 4.66 0.42 99.90 2.36 12 21 12 119 1265 186.1 850 439 25.2 25.6 24.7 42 95 17 52

3.06 1.75 0.78 99.67 1.86 51 33 23 233 1032 25.7 456 316 42.1 30.3 20.5 34 138 17 30

3.05 1.72 0.74 99.77 0.94 42 71 24 228 943 25.4 443 360 41.3 30.6 20.5 35 131 16 30

2.82 2.11 0.85 99.89 1.29 41 88 26 245 901 35.4 298 475 46.7 36.1 20.3 38 144 12 29

2.75 1.96 0.92 99.77 1.69 43 76 25 255 903 31.2 316 377 47.1 34.1 20.1 40 149 9 27

3.12 0.55 0.34 99.89 3.98 93 92 30 290 330 6.1 510 134 31.3 9.9 20.2 159 108 <1 12

3.01 1.83 0.86 99.70 1.04 45 83 22 235 853 35.6 300 370 48.3 34.3 20.8 40 130 <1 33

2.81 1.94 0.87 100.10 1.62 43 65 27 240 878 31.9 304 367 46.6 34.2 19.7 39 148 2 28

2.48 0.33 0.23 99.71 5.34 234 350 28 253 144 2.1 441 91 25.8 8.9 18.1 99 132 3 10

2.20 0.86 0.28 99.72 6.44 136 281 29 177 366 7.6 1001 101 26.1 7.2 16.2 63 96 <1 9

2.59 0.67 0.25 99.71 4.18 161 217 30 286 200 9.1 438 108 27.0 8.9 18.3 56 106 <1 13

2.99 0.57 0.33 99.80 1.42 104 90 26 265 234 8.9 543 112 28.4 10.3 19.2 59 106 <1 13

2.51 0.71 0.43 99.78 7.03 112 60 29 243 496 7.8 861 108 26.9 10.2 18.4 68 112 <1 14

3.38 0.88 0.37 99.84 2.70 90 92 32 284 309 9.3 506 128 30.9 8.5 20.7 176 103 <1 11

3.00 1.83 0.86 99.97 1.37 43 64 24 240 838 29.9 317 354 46.5 34.6 20.7 47 145 <1 32

2.46 0.39 0.23 99.90 2.85 214 281 28 260 205 7.3 411 84 29.0 9.4 18.8 94 103 <1 11

2.84 0.50 0.31 99.87 2.24 86 77 26 281 266 5.6 569 131 30.2 12.1 20.1 48 102 <1 14

2.71 0.36 0.25 99.80 1.20 170 239 27 273 229 3.4 493 121 27.4 8.3 18.4 64 97 4 13

2.86 0.47 0.28 99.76 1.22 106 124 26 258 233 7.1 508 130 28.3 8.9 19.2 51 96 <1 15

2.96 0.47 0.29 99.79 0.93 132 117 24 271 276 6.6 538 129 28.4 9.8 19.9 77 100 <1 16

3.04 0.54 0.33 99.68 0.29 106 61 25 265 297 7.7 556 140 31.5 9.9 20.3 52 100 <1 15

2.53 0.47 0.26 100.17 1.67 149 243 29 289 264 7.2 431 132 28.8 9.2 18.6 54 104 <1 14

2.98 0.54 0.33 99.70 0.29 103 68 25 282 254 8.5 527 140 30.1 10.1 19.6 57 100 <1 14

3.38 2.34 0.42 99.58 0.60 7 29 10 98 1070 74.9 646 305 23.7 27.7 22.4 16 87 7 30

3.05 0.58 0.48 99.94 6.95 37 43 30 285 462 6.6 473 206 39.8 10.2 22.2 177 114 1 16

2.91 0.62 0.28 99.65 6.07 110 99 28 270 305 7.9 467 132 32.3 7.9 19.2 163 105 5 13

1.06 3.62 0.22 99.65 6.94 15 30 13 101 1935 120.4 207 419 25.8 32.9 27.5 15 178 40 124

3.69 1.80 0.55 99.66 2.58 5 18 21 182 720 40.4 334 249 42.6 19.0 20.4 44 122 2 17

4.37 4.29 0.02 100.08 0.79 5 9 1 4 54 204.3 30 66 45.5 45.8 26.9 10 60 30 17

2.77 0.41 0.259 98.26 202  259  27  262  307  6  489  113  25  9.8 18  73  106  2  11  

2.68 0.52 0.316 99.28 137  190  30  294  260  7  457  134  27  12.3 20  51  113  3  16  
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The IGS does not guarantee this map or digital data to be free of errors nor 
assume liability for interpretations made from this map or digital data, or 
decisions based thereon. 


