
Figure 3. Bouguer gravity anomaly map of the state of Idaho (Bankey and Kleinkopf, 1988) modi�ed to highlight the two anomaly highs in the western Snake River 
Plain. The two central basin highs (CBH1, CBH2) are horsts likely formed by the intrusion of mid-crust ma�c material in the form of dikes, sills, and possibly 
underplating (Mabey, 1982; Wood, 1994; and Khatiwada, 2013).
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Figure 2. View of gravel of Glenns Ferry (QTgfg) and overlying silt in an active 
aggregate pit.

Gravel of Glens Ferry Fm.

Figure 1. Dewatering structures, trough cross beds, climbing ripples, and laminar 
beds of the lowest exposed Glenns Ferry Formation (QTgf).
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SYMBOLS
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 (plugged and abandoned).

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.

Aggregate quarries.
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DESCRIPTION OF MAP UNITS 

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). Where possible grain sizes are 
listed in order of decreasing abundance. Time scale is from the Geological 
Society of America (Walker and Geissman, 2022) integrated with the global 
chronostratigraphic correlation table for the last 2.7 million years (Cohen 
and Gibbard, 2019). Measurements are given in abbreviation of metric 
units (e.g., dm=decimeter). 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).

MIXED DEPOSITS

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

BONNEVILLE FLOOD SLACK-WATER DEPOSITS

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 subse-
quent draining of the lake lead to a catastrophic �ood along the Snake River 
Plain (Malde, 1968). After �owing through southern Idaho, the Bonneville 
Flood waters were constricted and temporarily impinged at Farewell Bend 
on the Idaho/Oregon border 37 km (23 mi) to the northwest of the quadran-
gle. Upstream of Farewell Bend, �ood waters were backed up and 
transformed into an enormous slack-water pond, impeding the �ows of 
Snake, Weiser, Payette, Boise, and Malheur rivers, and numerous minor 
drainages. 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 clay, silt, and 
sand in higher elevations and gravels 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-wa-
ter 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. We denote the potential distribution of Bonneville Flood 
slack-water deposits below the 760 m (2,493 ft) upper limit line on the map 
(see symbols).

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�uenc-
es 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 sta� survey, 2024). 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 
sta� survey, 2024). 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 (Middle and Upper 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 sta� survey, 2024). Thickness as much as 
10 m (32 ft). Surface highly modi�ed by agricultural practices.

SEDIMENTARY DEPOSITS

Glenns Ferry Formation (Pleistocene and Pliocene)—Medium- to �ne-grained 
arkosic sandstone, siltstone, claystone, and pebble to cobble conglomerate. 
Unit is weakly to moderately indurated. Natural outcrops are rare; however, 
roadcuts and aggregate pits in the quadrangle provide exemplary 
exposures. Unit is generally �at lying but has local dips up to 8 degrees in 
various directions. A stratigraphic section compiled from two neighboring 
aggregate pits shows the upper 42 m (138 ft) of the formation and is 
described as follows. The lowest 10 m (32 ft) exposed is a weakly indurated, 
light-gray to bu�, medium- to �ne-grained, well-sorted �uvial sandstone. 
The beds are cm scale, have trough cross bedding and many of the zones 
appear to be well channelized. Halfway up the section many of the beds 
show dewatering structures like �ames and �ute casts (Figure 1). The base 
of this section is not exposed. Above the �uvial sandstone is a 7 m (23 ft) 
thick light-brown to o�-yellow �ne-bedded to massive, poorly indurated 
siltstone. Above the siltstone layer is a 3 to 15 m (10 to 50 ft) thick, weakly 
to moderately indurated gravel (QTgfg; described below). The gravel is 
buried by 1 to 2 m (3 to 6 ft) of well-bedded, medium- to �ne-grained 
sandstone followed by up to 6 m (20 ft) of well-bedded to massive, poorly 
indurated siltstone, claystone, and �ne sandstone (Figure 2). This zone 
exhibits rare burrows up to 3 cm in diameter. This layer is locally capped by 
up to 2 m (6 ft) of Bonneville slack-water deposits. The siltstone overlying 
the gravels may be correlative to the Quaternary Froman Ferry deposit of 
Repenning and others (1995). 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 as mapped is estimat-
ed at 96 m (315 ft) (IDWR, 2024). An alternative interpretation of the 
Glenns Ferry includes a basal package of �ne-grained progradational 
deltaic set of beds seen in 2-D seismic lines as well as in density, resistivity, 
and mud log data of regional wells. In cross-section we have included an 
alternative basal contact including the progradational delta beds in the 
Glenns Ferry. The thickness of Glenns Ferry Formation based on seismic 
and well data would be as much as 595 m (1,950 ft).

Gravel of Glenns Ferry (Pleistocene and Pliocene)—Multiple gravels of varying 
thickness appear at the surface, are exposed in aggregate pits, and are seen 
at depth in water well log data (IDWR, 2024). Pebble to cobble clasts are 
composed of Eocene-aged porphyritic felsic subvolcanic rocks, quartzite, 
and Miocene and younger ma�c and felsic volcanic rocks.  Locally clasts 
may be stained black with manganese oxide. Gravels are grain supported 
and channelized. Beds are as thin as 0.5 m (2 ft) and as thick as 15 m (50 
ft). The zone of thick buried gravels as well as some of the thin surface 
gravels are topographically correlative to the gravel of Deer Flat and the 
gravel of Wilder terrace just south of the quadrangle as shown on the Boise 
Valley map by Othberg and Stanford (1992). However, we don’t see a 
modern stream cut surface associated with these gravels as is evident in the 
Boise Valley map. The lack of a Quaternary surface along with the thickness 
of overburden, leads us to include these gravels in the Glenns Ferry Forma-
tion. The thick gravel zone may represent an initial draining of Ancient Lake 
Idaho, and the initiation of the modern Snake River system.

Chalk Hills Formation (upper Miocene)—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, 2024; IDWR, 2024; 
OWRD, 2024; Feeney and others, 2023a; 2023b). Appears in cross section 
only.

Poison Creek Formation (upper Miocene)—Sandstone, siltstone, claystone, 
and volcanic ash. Interpreted from regional oil and gas well logs and 
regional mapping (IGS, 2024; DOGAMI, 2024; Feeney and others, 2023a; 
2023b). Appears in cross section only.

Payette Formation (upper and middle Miocene)—Varying colors of claystone, 
siltstone, sandstone, and white to blue-gray volcanic ash fallout. Interpreted 
from regional oil and gas well logs and regional mapping (IGS, 2024; 
DOGAMI, 2024; Feeney and others, 2023a; 2023b). Appears in cross 
section only.

VOLCANIC ROCKS

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

INTRUSIVE ROCKS

Sill and dike rocks, undi�erentiated (Pliocene? and Miocene)—Ma�c dikes 
and sills, appearing in cross section only. Oil and gas well cores and logs 
show a distinctive aureole of high resistivity in the sediments around ma�c 
intrusions similar to those reported from the Shetland and Faroe Islands 
(Smallwood and Maresh, 2002). This aureole is caused by the alteration and 
baking or the sediments around it (Bell and Butcher, 2002). In 2-D and 3-D 
seismic data the sills have a very distinct saucer-shape with a doming of 
sediments at the center of the sill similar to those seen in the North Sea and 
the Karoo Basin in South Africa (Polteau and others, 2008; 
Galland and others, 2009).

STRUCTURE

Only concealed normal faults are present in the Nyssa quadrangle. Faults 
are interpreted from 2-D seismic lines. The northwest trend of the faults 
aligns with fault structures seen in regional mapping (Feeney and others, 
2023a; 2023b; Fitzgerald, 1982). The southeastern part of the map includes 
the northwest extension of a buried horst here referred to as the central 
basin high (CBH; Wood, 1994). The horst plateau is composed of ma�c 
volcanic sheet �ows �anked by large bounding normal faults. The CBH 
correlates with one of two signi�cant Bouguer gravity anomaly highs in the 
WSRP (Figure 3, Bankey and Kleinkopf, 1988). The CBH extends 55 km 
(34 mi) southeast towards the city of Meridian, 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 (Mabey, 1982; Wood, 1994; and Khatiwada, 
2013). The horst bounding faults terminate at the intrusive body (Khatiwa-
da, 2013).

INTRODUCTION

The geologic map of the Nyssa quadrangle depicts rock units cropping out 
at the surface or underlying a thin cover of soil or colluvium; alluvium and 
human-made deposits are depicted where they form mappable units. This 
map is informed by �eld work in the summer and fall of 2023 by Dennis 
Feeney. Mark Barton provided the geophysical interpretation in support of 
the cross sections and Jason McClaughry assisted on the Oregon-side 
geology and Idaho interpretations. Previously published work in the area 
includes Kirkham (1931; Idaho side), Savage (1958; 1961; Idaho side), 
Brooks and others (1976; Oregon side), and Othberg and Stanford (1992; 
Idaho side). Water well data (IDWR, 2024; OWRD, 2023), oil and gas logs 
(DOGAMI, 2023), and 2-D seismic lines were used to resolve and support 
subsurface interpretations. Soils information was accessed via the USDA 
Natural Resources Conservation Service Web Soil Survey (Soil Survey Sta�, 
2024).

The Nyssa quadrangle is underlain by the Miocene to Pleistocene sedimen-
tary deposits of ancient Lake Idaho. Only the Glenns Ferry Formation crops 
out at the surface. The Glenns Ferry Formation overlies the Chalk Hills and 
Poison Creek formations. 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 undi�erentiated Tertiary volcanics. Quaternary 
terraces and alluvium associated with the Snake and Payette Rivers are inset 
into older units in the central, northern, and western parts of the map.

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. 

DOGAMI – This product is for informational purposes and may 
not have been prepared for or be suitable for legal, engineering, 
or surveying purposes.  Users of this information should review 
or consult the primary data and information sources to ascertain 
the usability of the information. This publication cannot 
substitute for site-speci�c investgations by quali�ed practioners. 
Site-speci�c data may give results that di�er from the results 
shown in the publication.
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I-84 Ashlock Gulch

B-B’ 
Intersect B’B

alternative Tch-QTgf contact
alternative Tch-QTgf contact

alternative Tch-QTgf contact alternative Tch-QTgf contact

No vertical exaggeration. Indicators of fault motion in cross section: arrow depicts relative motion. Made ground too thin to show in cross section. 
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Intersect

Snake RiverUS-26 US-95

Ashlock Gulch A’A

central  basin  h igh

alternative Tch-QTgf contact alternative Tch-QTgf contact alternative Tch-QTgf contact
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No vertical exaggeration. Indicators of fault motion in cross section: arrow depicts relative motion. Made ground too thin to show in cross section. 

F
E

E
T

Homestead Gulch


