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Figure 2. Residual gravity anomaly map of the state of Idaho (Bankey and Kleinkopf, 1988) modi�ed to highlight the western 
Snake River Plain. Residual gravity maps enhance the gravity expressions of local features in the upper crust. In this case it 
highlights the central basin high (CBH). The CBH gravity signal is formed from the intrusion of mid- to lower-crust by ma�c 
material in the form of dikes, sills, and probable underplating (Mabey, 1982; Wood, 1994; and Khatiwada, 2013).
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Figure 1. Radial plot of detrital zircon data using 207Pb/235U, 206U/238U, 207Pb/206Pb analyses and their associated error ratios created in IsoplotR (Vermeesch, 
2018). The x axis is the age divided by error, while the circumferential axis represents the age itself. Peaks of data (radial lines) were auto picked and associated 
statistical analyses are found in the lower half of the chart with the most relevant ages highlighted in yellow. Both plots show a strong marker signal from 88 to 
93 Ma corresponding to the provenance in the Idaho batholith.
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Contact: dashed where approximately located.

Normal fault: bar and ball on the downthrown side; dotted where 
concealed.

Strike and dip of bedding.

Oil and gas well.

Oil and gas well (plugged and abandoned).

Geochronology sample location (Figure 1).

Approximate extent of the Bonneville Flood slack-water at maximum 
stage, 760 m (2,493 ft) elevation (O’Connor, 1993). Hatchures point 
towards lower elevations. Around 17.4 ka, Utah’s Lake Bonneville 
over�owed and incised its banks at Red Rock Pass in southeast Idaho 
(Janecke and Oaks, 2011). The subsequent draining of the lake led to 
a cataclysmic �ood along the Snake River Plain known as the Bonne-
ville Flood (Malde, 1968). After �owing through southern Idaho, the 
Bonneville Flood waters were constricted and temporarily impinged at 
Farewell Bend on the Idaho-Oregon border 45 km (28 mi) to the 
northwest of the quadrangle. All tributaries of the Snake River 
upstream of Farewell Bend were backed up and transformed into an 
enormous temporary slack-water pond. Slack waters of the Bonneville 
Flood inundated these drainages to a maximum elevation of 760 m 
(2,493 ft) (O’Connor, 1993) and resulting in the deposition of up to 6 
m (19 ft) of brown to dark-brown silt and clay in higher elevations and 
gravel and sand closer to the Snake River. The sediments are massive 
to �nely laminated and bury older soils developed on underlying 
deposits. Some areas of this map contain remnant slack-water deposits 
that have not been eroded by younger �uvial systems. To maximize 
the utility of the map, we do not show the Bonneville Flood deposits, 
instead we denote the potential distribution of Bonneville Flood 
slack-water deposits below the 760 m (2,493 ft) upper limit line on 
the map.
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DESCRIPTION OF MAP UNITS 

Time scale is from the Geological Society of America v. 6.0 (Walker and 
Geissman, 2022). Unit thicknesses, distances, and elevations are in both 
metric and English units.

ANTHROPOGENIC DEPOSITS

Made ground (late Holocene)—Riprap, concrete, gravel, sand, silt, and clay 
emplaced by humans. Natural materials are locally derived. Includes �lls 
for highway road bases and bridge abutments where they extend beyond 
more than 2 m (7 ft) above the surrounding landscape. To emphasize the 
underlying geology, municipal and rural infrastructures (roads, buildings, 
canals, foundations, bridges, or small-scale modi�ed ground) were not 
mapped.

ALLUVIAL DEPOSITS 

Stream alluvium (Holocene and Upper Pleistocene)—Unconsolidated, well- 
to moderately-sorted, compositionally diverse, sand, silt, gravel, cobbles, 
and clay deposited in channels, levees, and �ood plains of rivers, tributary 
streams, and ephemeral streams. Thickness up to 15 m (50 ft). The surfaces 
of �oodplain deposits are locally modi�ed by agricultural practices.

Alluvial-fan deposits (Holocene and Upper Pleistocene)—Crudely strati�ed 
sand, silt, and gravel in lightly dissected to undissected fans emerging from 
streams and ephemeral drainages from local highlands onto alluvial plains. 
Thickness ranges from 2 to 20 m (6 to 65 ft).

ALLUVIAL TERRACE DEPOSITS

Alluvial terraces are composed of moderately sorted, gravely sand, silt, and 
clay. Gravel clasts are rounded to sub-rounded pebbles, and cobbles. Clast 
lithologies are diverse, mostly composed of basalt, porphyritic dacite and 
rhyolite subvolcanic rocks, quartzite, and granitic rocks. The sequence of 
three terraces in the quadrangle records long-term episodic incision of the 
western Snake River Plain (WSRP), which was largely driven by glacial 
climate �uctuations during the Pleistocene, and potentially minor 
in�uences from local tectonics (Othberg and Stanford, 1992).

First alluvial terrace deposits (Upper Pleistocene)—Largely undissected and 
continuous surface 3 to 12 m (10 to 39 ft) above the Snake River. Unit has 
soils well developed: Clems �ne sandy loam, Baldock silty clay loam, and 
Letha �ne sandy loam (Soil Survey Sta�, 2025). Unit varies in thickness 
from 2 to 12 m (6 to 39 ft). Surface highly modi�ed by agricultural 
practices. Unit is equivalent to the gravel of Boise terrace from Othberg and 
Stanford (1992). 

Second alluvial terrace deposits (Upper Pleistocene)—Lightly to moderately 
dissected, mostly continuous surface 24 to 32 m (79 to 105 ft) above the 
Snake and Payette rivers. Deposits associated with the Payette River have a 
slight sur�cial gradient (1 to 3 degrees) down towards the Payette. Unit 
appears to be a strath deposit. Nyssaton silt, Owyhee silt loam, Greenleaf 
silt, Turby�ll �ne, and Jeness loam soils are well developed on Qat2 (Soil 
Survey Sta�, 2025). Thickness up to 10 m (32 ft). Surface highly modi�ed by 
agricultural practices. Unit is equivalent to the gravel of Whitney terrace 
from Othberg and Stanford (1992) and Othberg (1994).

Third alluvial terrace deposits (Upper and Middle Pleistocene)—Moderately 
dissected, continuous surface found in the northeast corner of the map. 
Terrace is associated with the Payette River; there are no Qat3 surfaces of the 
Snake River in this quadrangle. Surface is 26 to 50 m (85 to 164 ft) above 
the river. There is not a clear topographical boundary between the surface 
of Qat2 and Qat3 along the Payette River; the boundary was drawn along a 
canal line where a signi�cant elevation change occurs. Nyssaton silt, 
Owyhee silt loam, Greenleaf silt, Turby�ll �ne, and Clems �ne soils are 
well developed on Qat3 (Soil Survey Sta�, 2025). Thickness as much as 
10 m (32 ft). Surface highly modi�ed by agricultural practices.

Older stream and river alluvium (Middle to Lower Pleistocene)—Sand, silt, 
gravel, and clay in deposits 21 to 24 m (69 to 80 ft) above modern �ood-
plains and modern stream systems. Deposit could alternatively be a strath 
terrace equivalent to Qat3 or added to the section as Qat4 from neighbor-
ing quadrangles (Feeney, 2025). Variably sorted and unconsolidated. Forms 
a planar surface with heavy dissection and slight dip to the northwest. 
Thickness ranges from <1 to 9.5 m (<3 to 31 ft).

Tenmile Gravel (Lower Pleistocene)—Subrounded to rounded cobbles, 
pebbles, and small boulders as much as 40 cm in diameter of porphyritic 
dike rocks, granite, quartzite, and rare ma�c volcanic rocks within a matrix 
of unconsolidated coarse sand. Covered by as much as 1 to 2 m (3 to 6 ft) 
of loess. In places overlying soil may include a 10-cm-thick caliche layer 
(Bkk horizon) above the gravels. Unit is tentatively correlated to the Tenmile 
Gravel in the Boise Valley (Savage, 1961; Othberg and Stanford, 1992). 
Gravel is a �ood terrace deposited after the draining of ancient Lake Idaho, 
but prior to Pleistocene stream incision in the western Snake River Plain 
(Othberg, 1994; Othberg and others, 1996; Wood and Clemens, 2002). 
Unit is probably deposited after 1.5 Ma, younger than Fromans Ferry part of 
the Glenns Ferry Formation (Repenning and others, 1995; Othberg and 
others, 1996). Thickness approximately 3 to 15 m (10 to 50 ft). 

MIXED DEPOSITS

Alluvium and colluvium (Holocene and Upper Pleistocene)—Sand, clayey-silt, 
and minor gravel in the form of debris aprons and small alluvial fans and 
stream alluvium in wide, intermittent to active channels. Unsorted to well 
sorted. Unit is derived from Glenns Ferry Formation as well as the Bonne-
ville �ood deposits. Thickness varies but likely no more than 4 m (13 ft).

SEDIMENTARY DEPOSITS

Glenns Ferry Formation (Pleistocene to upper Miocene)—Medium- to 
�ne-grained arkosic sandstone, siltstone, and claystone. Outcrops are rare 
but best exposure is in the northeast. Small outcrops are seen along canals 
and road cuts. Detrital zircon analyses from two Glenns Ferry sand layers in 
the northeast corner of the map show a strong input from the Cretaceous 
Idaho batholith (Figure 1). Analyses from around the region date the Glenns 
Ferry Formation between 5.5 ± 0.4 Ma (Thompson, 1991) and 1.5 Ma 
(Repenning and others, 1995). Unit thickness is estimated at 106 m (350 ft). 
A second interpretation of the Glenns Ferry Formation based on sequence 
stratigraphy includes a basal package of �ne-grained progradational delta 
beds interpreted from 2-D seismic lines as well as from density, resistivity, 
and mud log data from oil and gas wells. In cross section we have included 
an alternative basal contact outlining these progradational delta beds in the 
Glenns Ferry. The thickness of Glenns Ferry Formation based on seismic 
and well data would be as much as 762 m (2,500 ft).

Chalk Hills Formation (upper Miocene)—Appears in cross section only. Blue 
to white tu�aceous claystone, siltstone, and local sandstone. Interpreted 
from regional oil and gas well logs, water well logs, and regional mapping 
(IGS, 2025; Feeney, 2025; Feeney and others, 2025).

Poison Creek Formation (upper Miocene)—Appears in cross section only. 
Sandstone, siltstone, claystone and volcanic ash. Interpreted from regional 
oil and gas well logs and regional mapping (IGS, 2025; Feeney, 2025; 
Feeney and others, 2025).

Payette Formation (upper and middle Miocene)—Appears in cross section 
only. Claystone, siltstone, sandstone, and volcanic ash fallout. Interpreted 
from regional oil and gas well logs and regional mapping (IGS, 2025; 
Feeney, 2025; Feeney and others, 2025).

VOLCANIC ROCKS

Volcanic rocks, undi�erentiated (Miocene)—Appears in cross section only. 
Ma�c sheet �ow volcanic rocks interpreted from regional oil and gas well 
logs (IGS, 2025). 

INTRUSIVE ROCKS

Sill and dike rocks, undi�erentiated (Pliocene? and Miocene)—Appears in 
cross section only. As seen in 2-D and 3-D seismic data the sills have a 
distinct saucer shape with a convex dome of sediments at the center of the 
sill (Polteau and others, 2008; Galland and others, 2009). Oil and gas well 
cores and logs show a distinctive aureole of high resistivity in the sediments 
directly above and below thin ma�c deposits (Wood, 2019). This aureole is 
caused by the baking of the sediments from these intrusions (Smallwood 
and Maresh, 2002; Bell and Butcher, 2002). 

STRUCTURE

Only normal faults at depth are present in the New Plymouth 7.5' quadran-
gle. Faults are interpreted from 2-D seismic lines. Though many more faults 
are present, we attempt to show only the most signi�cant structures. The 
northwest trend of the faults aligns with fault structures seen in regional 
mapping (Feeney, 2025; Feeney and others, 2025; Fitzgerald, 1982). 
Normal faults in the northern half of the map area tend to be shallow-dip-
ping listric faults. Some have small oppositional antithetic faults creating 
small isolated grabens that may form small-scale structural traps for oil and 
gas (see section B-B’’). The southern part of the map is crossed by the north-
ern half of a buried horst informally referred to as the central basin high 
(CBH; Wood, 1994). The horst is composed of ma�c volcanic sheet �ows 
intersected in local and gas wells (Highland Livestock Land Well and Upper 
Deer Flat No. 11-19 (IGS, 2025). The CBH correlates with one of two signif-
icant gravity highs seen in the WSRP (Figure 1, Bankey and Kleinkopf, 
1988). The CBH extends 55 km (34 mi) southeast to near the city of Meridi-
an, Idaho. The source of the Bouguer gravity anomaly is suspected to be a 
high-density ma�c intrusion 8 to 20 km (5 to 12.4 mi) deep near the middle 
crust (Mabey, 1982; Wood, 1994; and Khatiwada, 2013). The horst-bound-
ing faults terminate near the intrusive body at around 10 to 12 km depth 
(6.2 to 7.5 mi; Khatiwada, 2013).

INTRODUCTION

The geologic map of the New Plymouth 7.5' quadrangle depicts rock units 
exposed at the surface or underlying a thin cover of soil or colluvium; 
alluvium and human-made deposits are depicted where they form mappa-
ble units. This map is informed by �eld work conducted in the summer and 
fall of 2024 by Dennis Feeney. Previously published work in the area 
includes Kirkham (1931), Savage (1961). Water well data (IDWR, 2025), oil 
and gas logs (IGS, 2025), and 2-D seismic lines were used to support 
subsurface interpretations. Soils information was accessed via the USDA 
Natural Resources Conservation Service Web Soil Survey (Soil Survey Sta�, 
2025).

The quadrangle is underlain by the Miocene to Pleistocene sedimentary 
deposits of ancient Lake Idaho (Idaho Group). The Idaho Group is 
composed of the Quaternary to Pliocene Glenns Ferry Formation, the upper 
Miocene Chalk Hills Formation, and the upper to middle Miocene Poison 
Creek Formation. Only the Glenns Ferry Formation crops out at the surface 
in this quadrangle. Emplaced into the ancient Lake Idaho deposits at depth 
are Miocene- to Pliocene-aged igneous ma�c intrusions of dikes and sills 
(Wood, 2019). Beneath ancient Lake Idaho sedimentary rocks are the 
middle Miocene Payette Formation sedimentary rocks which are deposited 
on and interbedded with volcanic �ows possibly of the Columbia River 
Basalt Group. Quaternary terraces and alluvium associated with the Payette 
River and small tributary streams are deposited onto older units.

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. 
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