
Figure 2. Ash layer in Tpc sample 19DF691 yielded an MDA date of 10.054 ± 0.063 Ma (Love and others, 2023).  

30 cm thick ash zone
sample  19DF691
 

Figure 1. IGS geologist examining �oat blocks of manganese-cemented sandstone.

Samples analyzed by Dr. James Crowley at the Boise State University Isotope Geology Laboratory.
Location data expressed in 1927 North American Datum (NAD27).

Sample Latitude Longitude Map Unit Unit Name Lithology U-Pb Age ± 2�• MSWD n

19DF691 44.23199 -116.7913 Tpc Poison Creek Formation lapil l i  tu� 10.054 ±0.063 Ma (MDA) NA 8

19M B002 44.22651 -116.7558 Tpc Poison Creek Formation ash tu� 10.489 ±0.065 Ma (MDA) NA 3

Table 2. U-Pb Zircon TIMS Analyses

Samples analyzed at by Dr. Stanley Mertzman at Franklin and Marshall College X-Ray Laboratory; total iron reported as Fe2O3.
Location data expressed in 1927 North American Datum (NAD27).

Sample Latitude Longitude Unit Name Map Unit SiO2 TiO2 Al2O3 Fe2O3 MnO MgO CaO Na2O K2O P2O5 Total LOI Ni Cr Sc V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Th U Co

16DF436 44.23931 -116.7527 Andesite of  Galloway dam Tag 59.95 1.09 16.86 6.99 0.23 2.34 5.20 4.17 2.56 0.56 9 9 .9 5 1.55 11 17 14 139 1160 38.2 499 198 34.1 13.5 19.7 36 88 17 32 56 0.5 0.6 10

19DF689 44.24761 -116.7698 Basalt ic andesite of  Crane Creek Tbac 56.27 0.93 17.05 7.82 0.16 4.34 7.43 3.44 1.67 0.40 9 9 .51 1.51 64 23 22 166 758 30.9 543 171 24.4 12.2 18.0 65 79 8 19 30 1.6 <0.5 20

19DF693 44.23984 -116.7671 Andesite of  Galloway dam Tag 60.25 0.64 16.58 6.63 0.12 4.03 6.63 2.88 2.27 0.20 10 0 .2 3 1.70 57 47 19 146 1018 52.5 412 107 19.3 7.6 15.7 70 62 8 20 <2 2.0 1.2 23

19DF694 44.246146 -116.7704 Andesite of  Galloway dam Tag 59.68 0.64 16.45 6.75 0.12 4.09 6.70 3.01 2.06 0.21 9 9 .71 1.56 57 52 19 146 962 58.7 406 106 16.0 7.6 15.1 57 62 8 12 <2 2.4 1.3 22

19DF697 44.24823 -116.7729 Andesite of  Galloway dam Tag 59.84 0.66 16.69 6.60 0.12 4.02 6.82 3.03 2.11 0.21 10 0 .10 1.60 55 53 20 151 1022 44.8 421 108 16.7 7.8 16.3 65 61 8 16 <2 1.3 0.9 20

Table 1. Major-oxide and trace-element XRF chemistry of samples collected in the Weiser Cove quadrangle
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SYMBOLS
Contact: solid where certain; dashed where approximately located.

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

Horizontal bedding.

Strike and dip of bedding.

Strike and dip of bedding determined from 3-point problem.

Geochemistry sample location.

Geochronology sample location.

Drill hole for mineral exploration.

Water well showing Well ID number. Selected water wells shown with 
Idaho Department of Water Resources Well ID number (IDWR, 2021).

Landslide headwall scarp; hachures point towards lower elevations.

Intraformational boundary: depositional transition in Glenns Ferry Fm. 

Approximate extent of the Bonneville Flood slack-water at maximum 
stage, 760 m (2,493 ft) elevation (O’Connor, 1993); hachures point 
towards lower elevations.

Patterned ground: Circular to elongate, light-brown, silt, �ne sand, and 
clay mounds separated by dark-colored hard pan, bedrock, or gravelly 
zones forming a pattern of contrasting characteristics that are readily 
mappable from aerial images and LiDAR. The mounds average 9 to 21 
m (30 to 70 ft) in diameter and 0.3 to 2 m (1 to 6 ft) in height. 
Patterned ground occurs on surfaces of stream alluvium, alluvial fans, 
Tertiary sediments, and volcanic �ows. Malde (1964) and Kessler and 
Werner (2003) attribute regional patterned ground to freeze-thaw 
cycles that sort soil from stones. On dip slopes the mounds change 
from round to slightly elliptical, and on slopes over ~8 degrees they 
create a pattern of light brown soil stripes juxtaposed with black 
volcanic gravel and bedrock stripes. These stripes are parallel to 
subparallel to slope.
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Weiser Cove Quadrangle

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. 

Base Map Credit
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DESCRIPTION OF MAP UNITS  

Igneous rocks are classi�ed using International Union of Geological 
Sciences nomenclature and normalized values of modal quartz (Q), alkali 
feldspar (A), and plagioclase (P) (IUGS; Le Bas and Streckeisen, 1991). 
Grain size classi�cation of unconsolidated and consolidated sediment 
employs the Wentworth scale (Lane, 1947). Time scale used is the Geologi-
cal Society of America version 6.0 (Walker and others, 2022). Grain sizes 
and bedding thicknesses are given in abbreviation of metric units (e.g., 
dm=decimeter). Unit thicknesses, distances, and elevations are in both 
metric and English units. Multiple lithologies within a map unit description 
appear in order of decreasing abundance. Mineral modi�ers are listed in 
order of increasing abundance. 

ANTHROPOGENIC DEPOSITS

Made ground (late Holocene)—Dams and levees constructed of locally 
derived earth materials, typically sand, silt, and clay. No attempt was made 
to map made ground related to canals, gravel roads, or municipal 
infrastructure.

ALLUVIAL DEPOSITS  

During the Bonneville Flood event 17.4 calibrated ka (Janecke and Oaks, 
2011), �ood waters were constricted by Hells Canyon resulting in ponding 
along the Weiser, Payette, Boise, and Snake River drainages in and near the 
western Snake River Plain. These slack waters �ooded the area to an eleva-
tion of about 760 m (2,493 ft; O’Connor, 1993) resulting in the blanket 
deposition of 6 m (20 ft) of brown to dark brown clay, silt, and sand within 
the map area. Sediments are massive to �nely laminated and bury older 
soils developed in the underlying deposits. Locations below 760 m (2,493 
ft; see symbology and map) had Bonneville Flood sediments deposited; 
some have been eroded. We mapped the deposits underlying the Bonne-
ville sediment to maximize the utility of the map.

Stream alluvium (Holocene to Upper Pleistocene)—Gravel, sand, and silt 
deposited by the Weiser River. Clast lithologies are mostly volcanic. Soils 
not developed to moderately developed (Moulton series). Thickness from 1 
to 40 m (3 to 131 ft).

Alluvial and debris-�ow fan deposits (Holocene to Upper Pleistocene)—Most-
ly sand, with silt, clay, and minor gravel eroded from Tertiary-aged lake and 
alluvial sediments. Deposits found mostly on the slopes of valleys in the 
Tertiary uplands south of Weiser Cove. Unit also found north of Weiser 
Cove where it forms a broad, low-angle coalescing fan surface highly modi-
�ed by agricultural processes. Well logs in this area indicate fans bury 
Weiser River gravels. Soils are poorly developed (Cashmere and Tindahay 
series). Parts of Qaf are capped by Bonneville Flood slack-water deposits. 
Thickness as much as 12 m (40 ft).

Older stream alluvium (Pleistocene)—Crudely strati�ed, highly dissected 
planar deposits of cobbles, sand, and silt. Cobbles composed of Weiser 
volcanic �ow material. Water wells indicate a minimum thickness of 3 m 
(10 ft). Likely Qao is an old strath terrace. Soils moderately developed in 
Bonneville Flood slack-water sediments (Power-Purdam series).

Older alluvial fan deposits (Pleistocene)—Mostly sand, with silt, clay, and 
minor gravel. Much of this unit has been altered by agricultural processes 
and human development. Capped by Bonneville Flood slack-water depos-
its. Moderately developed soils (Lankbush and Power-Purdam series).

ALLUVIAL TERRACE DEPOSITS

Gravel deposits of Pleistocene alluvial terraces are composed of moderately 
sorted, sandy to clayey gravel. Clasts are rounded to sub-rounded pebbles, 
cobbles, and some boulders. Clast lithologies re�ect the Weiser River drain-
age source: mostly basaltic and other volcanic rocks and minor granitic 
clasts. Gravel thicknesses are approximate and were obtained mostly from 
water-well logs (IDWR, 2020). Terrace deposits form a relatively thin, 1 to 6 
m (3 to 20 ft), cap over mostly �ne-grained Tertiary sediments. In turn all 
terrace gravels below the elevation of about 760 m (2,493 ft) were capped 
by Bonneville Flood slack-water deposits. Four levels of terraces and terrace 
remnants are preserved that range from 3 m (10 ft) to 55 m (180 ft) above 
present-day streams. The terrace sequence records long-term episodic 
incision of the western Snake River Plain during the Pleistocene (Othberg, 
1994). 

Lowest terrace alluvium (Upper Pleistocene)—Forms terrace 2 to 3 m (6 to 
10 ft) above modern streams. Soils moderately developed in Bonneville 
Flood slack-water sediments (Baldock, Falk, Moulton, Abo, and Notus 
series).

Second lowest terrace alluvium (Middle and Upper Pleistocene)—Forms 
terrace 7 to 11 m (25 to 35 ft) above modern streams. Soils moderately 
developed in Bonneville Flood slack-water sediments (Greenleaf and 
Nyssaton series). 

Third lowest terrace alluvium (Middle Pleistocene)—Forms terrace 20 to 25 m 
(65 to 80 ft) above modern streams. Soils moderately developed in Bonne-
ville Flood slack-water sediments (Greenleaf, Elijah, and Abo series).

MASS-MOVEMENT DEPOSITS

Landslide deposits (Holocene and Upper Pleistocene)—Mostly clayey sand, 
sand, and silt-sized debris derived from failure of poorly consolidated 
Tertiary sedimentary deposits. Primarily deposited by debris �ows, topple, 
and block slides. Includes recent block slides and debris �ows with 
well-exposed scarps in the upper reaches of Sand Hollow drainage. Thick-
ness as much as 12 m (40 ft).

Older landslide deposits (Pleistocene)—Mostly clayey sand, sand, and 
silt-sized debris derived from failure of poorly consolidated Tertiary 
sedimentary deposits. Di�erentiated from Qls by greater incision from side 
streams and the associated hummocky topography is more rounded and 
subtle. Primarily deposited by block slides and debris avalanches. Thick-
ness as much as 10 m (30 ft).

MIXED DEPOSITS

Alluvium and colluvium (Holocene and Upper Pleistocene)—Sand, clayey-silt, 
and gravel in the form of debris aprons, small alluvial fans, and stream 
alluvium in wide, intermittently active channels. Unsorted to well sorted in 
parts of the alluvium. Unit is primarily derived from the Glenns Ferry 
Formation and to a lesser degree Chalk Hills Formation and Bonneville 
�ood deposits. Thickness varies but no more than 10 m (32 ft).

SEDIMENTARY DEPOSITS  

Beds common to one or more sedimentary formations listed below.

Silicic tu� deposits (Pliocene and Miocene)—Very thick to thin-bedded 
light-gray, blue gray, to white ash with local small (< 1 cm) pumice lapilli 
and �ne laminae. Beds are from <0.5 to 5 m (2 to 16 ft) thick. Many beds 
appear to have been reworked. While likely more common than indicated, 
only shown on map where beds are well exposed.

Sandstone beds (Pliocene and Miocene)—Moderately to well-cemented, 
yellow and brown arkosic to arenitic sandstone in an iron- or silica-rich 
matrix. Typically, coarse to very coarse grained. Grains are largely quartz 
and feldspar. Beds form resistant ribs.

Glens Ferry Formation (Pleistocene and Pliocene)—Pale-orange, medium- to 
coarse-grained, sub-arkosic sandstone with interbedded lenses of pebble 
conglomerate and siltstone and subordinate claystone. Outcrops are rare, 
but sur�cial expression of the unit is dominated by coarse sandy slopes up 
to 100 m (300 ft) in height. Well-indurated, iron-oxide or silica-cemented 
sandstone lenses locally occur near suspected fault zones (see sandstone 
beds above). An interval of tu�aceous �ne sandstone up to 5 m (16 ft) thick 
creates a conspicuous cli� in several dry drainages on the north side of 
Sand Hollow (southern quarter of the map). In the southwest and 
south-central portion of the map there is a mappable depositional transition 
within the Glenns Ferry Formation. The contact is about 18 m (60 ft) below 
the prominent ledge-forming tu�aceous sandstone north of Sand Hollow 
draw. The contact subdivides the Glenns Ferry into a lower massive-appear-
ing succession of medium- to coarse-grained sandstone overlain by an 
upper, layered, interbedded succession of siltstone, ash, and �ne-grained 
sandstone. The bedded, �ne-grained character of the upper portion suggests 
deposition within an o�shore lacustrine setting whereas the coarse-grained 
character of the lower portion suggest deposition within a nearshore 
�uvial-lacustrine setting. Maximum thickness of the unit is estimated at 
about 160 m (525ft).

Iron-cemented sandstone of the Glenns Ferry Formation—Dark-red to 
brown arkosic sandstone cemented with iron oxide. Medium- to 
coarse-sized and well-rounded grains. Bed is approximately 0.5 meter 
(2 ft) thick and found in upper part of Glenns Ferry Formation in 
north-central part of the map; bed continues north into the Mann Creek 
SE quadrangle.

Manganese-cemented sandstone of the Glenns Ferry 
Formation—Black-stained, arkosic sandstone cemented with manga-
nese oxide. Grains are medium to coarse sized and well rounded. Beds 
are approximately 1 to 2 meter (3 to 6 ft) thick. One small outcrop is 
located in the upper part of Sand Hollow drainage at the boundary 
between sec. 2 and 3, T. 9 N., R. 4 W. The second locality is of �oat 
blocks up to 1.5 m (3 ft) in thickness (Figure 1). Water and oil and gas 
well logs report black sandstones in apparent Glenns Ferry Formation 
as well.

Chalk Hills Formation (Miocene)—White to tan tu�aceous claystone, siltstone, 
and minor �ne sandstone. Exposure is poor. Forms low hills south of Weiser 
River. Unit is de�ned by the presence of blue clay in water and oil and gas 
well driller logs. Base not seen in the quadrangle. Estimated thickness 
interpreted from the Kramlich No. 1 oil and gas well is 482 m (1,581 ft; IGS, 
2020).

Poison Creek Formation (Miocene)—Brown to gray sandstone, siltstone, silicic 
tu� beds, and claystone. The unit is well exposed along a series of 
cli�-forming ledges in the eastern edge of the quadrangle that are highly 
disturbed by faults; several large-scale landslides have initiated low in the 
section of the unit. Many of the sandstone and conglomerate beds exhibit 
large-scale forsets that range from 3 to 10 m (9 to 30 ft) in thickness and dip 
to the south and east. Some foreset beds are capped by horizontally bedded 
coarse sandstones. Several white to gray blue ash beds are exposed. 
Attempts to date two silicic ash tu�s using U-Pb (TIMS) methods on zircons 
failed to produce eruptive ages but they did reveal maximum depositional 
ages respectively of 10.1 Ma and 10.5 Ma (Figure 2; Table 2; Love and 
others, 2023). Age of the Poison Creek Formation is constrained south of the 
Snake River Plain from 11.5 Ma to approximately 9.2 to 8.6 Ma (Armstrong, 
1975; Bonnichsen, 2008). Unit thins to the east (unpublished mapping in 
Holland Gulch quadrangle). Estimated thickness of about 300 m (984 ft).

Payette Formation (Miocene)—White to pale-yellow tu�aceous siltstone and 
local �ne- to coarse-grained arkosic sandstone and ash tu� beds exposed in 
the northeastern portion of the quadrangle. The sediments form intervals 
that are interbedded with the Weiser volcanic �eld and smaller beds are 
mapped as such. Middle Miocene age (12-16.5 Ma) is suspected based on 
correlative sections from Holland Gulch (Forester and Wood, 2012) and 
radiometric dating in the Crane Creek Reservoir quadrangle and Cherry 
Gulch quadrangle (Feeney and Schmidt, 2019; Feeney and others, 2023). 
Estimated thickness of 122m (400 ft).

VOLCANIC ROCKS

Weiser volcanic �eld

Ma�c tu� of Sunnyside Canal (Miocene)—Medium- to light-gray, to yellow 
pyroclastic rocks. Contains abundant matrix-supported, poorly sorted, 
angular clasts 0.5 cm to 2 m (6 ft) in diameter of aphyric intermediate 
composition Weiser �ows. Abundant zones of red-brown scoria. Layers are 
crudely sorted, and the unit is characterized by little or no soil develop-
ment. This unit is presumed to be the vent and pyroclastic deposit associat-
ed with the andesite of Galloway dam (Tag). Thickness ranges from 2 to 5 m 
(6 to 16 ft).

Andesite of Galloway Dam (Miocene)—Dark-gray, platy, aphyric andesite with 
rare plagioclase phenocrysts. Dark gray with local mottled yellow zones. 
Di�cult in the �eld to distinguish from basaltic andesite of Crane Creek 
(Tbac). Vesicles locally stretched and �lled with secondary minerals. Unit is 
intercalated with Payette Formation sediments (Tp) and (Tbac). Approxi-
mate thickness of 76 m (250 ft). Previously named Weiser andesite 2 in 
Mann Creek SE quadrangle (Feeney and others, 2014). Reverse magnetic 
polarity as determined from laboratory paleomagnetic analysis (Feeney and 
others, 2014). Low iron content compared to other andesites in the region. 

Basaltic andesite of Crane Creek (Miocene)—Gray to dark-gray basaltic andes-
ite with 20 percent plagioclase laths up to 4 mm in an aphyric groundmass. 
Vesicles are common and locally �lled with secondary minerals. Reverse 
magnetic polarity as determined in the �eld (�uxgate magnetometer) and 
laboratory paleomagnetic analysis (Feeney and others, 2014). Unit is 
intercalated with Tp sediments and Tag �ows. Comprised of two to four 
total �ows each 2 to 6 m (7 to 20 ft) thick. Total thickness of approximately 
15 m (50 ft). Unit thins to the west and south and thickens to the east and 
north. 

Columbia River Basalt Group

Grande Ronde Basalt, undi�erentiated (Miocene)—Appears in cross section 
only.

INTRODUCTION

The geologic map of the Weiser Cove 7.5' quadrangle depicts rock units 
exposed at the surface or underlying a thin cover of soil or colluvium; 
alluvial and man-made deposits are depicted where they form signi�cant 
mappable units. This map is the result of �eld work conducted in the 
summer and fall of 2019. Field work was augmented by whole-rock 
geochemistry (Table 1) and U-Pb TIMS zircon dating (Table 2). This map 
includes unpublished attitudes and notes contributed by Spencer Wood 
(written commun., 2019). Soils information is from Rasmussen (1976, 
2001) and was accessed via the USDA Natural Resources Conservation 
Service Web Soil Survey (Soil Survey Sta�). Volcanic rock classi�cation is 
based on the IUGS total alkali versus silica geochemical classi�cation (Le 
Bas and Streckeisen, 1991). Grain-size classi�cation of unconsolidated 
sediment and consolidated sedimentary rocks employs the Wentworth 
scale (Lane, 1947) and bedding thickness is after McKee and Weir (1953). 
Time scale is from the Geological Society of America 6.0 (Walker and 
Geissman, 2022). Informal time divisions (e.g. middle Miocene) are also 
included. Water well data (IDWR, 2020) and oil and gas logs (IGS, 2020) 
were used to help interpret the subsurface. Previous work in the area 
includes Kirkham (1931a, 1931b), Savage (1961), and Fitzgerald (1981). 

The oldest rocks in the map area are the middle Miocene andesite and 
basaltic andesite �ows of the Weiser volcanic �eld. Payette Formation 
sedimentary rocks are found intercalated with the Weiser volcanic �ows 
and above them. Payette Formation is overlain by the Miocene to Pliocene 
Idaho Group consisting of Poison Creek, Chalk Hills and Glenns Ferry 
formations. Sur�cial deposits include alluvium, mass-movement material, 
and slack-water deposits from the Bonneville Flood.

2x vertical exaggeration. Indicators of fault motion in cross section: arrow depicts relative motion.
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