
Figure 1. Regional map highlighting the hydrologic infrastructure and road network of the Bear Lake Valley 
around the Dingle quadrangle.
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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. 

Base Map Credit

Topographic base modi�ed from digitally scanned 
1:24,000-scale USGS paper map, compiled from aerial 
photographs taken in 1966. Field checked in 1967.

Transverse Mercator projection. 1927 North American Datum. 

10,000-foot grid ticks: State Plane Coordinate System, Idaho 
East Zone. 

1000-meter grid ticks: Universal Transverse Mercator, zone 11.

Shaded relief from 10 m DEM.

Declination from NOAA National Geophysical Data Center.

Field work conducted in 2023.

This geologic map was funded in part by the U.S. Geological 
Survey National Cooperative Geologic Mapping Program,

USGS award number G23AC00405. The views and 
conclusions contained in this document are those of the 

authors and should not be interpreted as necessarily 
representing the o�cial policies, either expressed or 

implied, of the U.S. Government.

GIS & digital cartography by Adam Johnson, Jonathan 
Sandquist, and David Vohra at the Idaho Geological Survey’s 

Digital Mapping Lab.

Technical review by Reed S. Lewis and Claudio Berti.

Map version 05-30-2025.

GIS data and PDF of this map can be downloaded from 
www.idahogeology.org.
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DESCRIPTION OF MAP UNITS

Sur�cial deposits are shown where they form signi�cant mappable units. 
Time scale is the Geological Society of America version 6.0 (Walker and 
Geissman, 2022) integrated with the Global chronostratigraphical correla-
tion table for the last 2.7 million years (Cohen and Gibbard, 2019). 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 rock unit 
description appear in order of decreasing abundance, and descriptions of 
stratigraphic units are from bottom to top where possible.

ANTHROPOGENIC DEPOSITS 

Made ground (late Holocene)—Sand, gravel, riprap, and/or reinforced 
construction materials emplaced by humans. For clarity of the underlying 
geology, most made deposits were ignored. The quadrangle includes miles 
of levees, canals, and roads as well the municipality of Dingle, residences, 
dams, dredge piles, and farm structures all too small to show at this scale. 
Figure 1 shows the location of canals and signi�cant roads in the quadran-
gle. Made deposits are shown where they are more than 2 m (6 ft) above the 
surrounding ground or constitute a large enough area to be relevant at this 
scale. Deposits depicted include roads and road bases, bridge abutments, a 
dam, and airport runways.

ALLUVIAL DEPOSITS

Active stream alluvium (Holocene and Late Pleistocene)—Sand, silt, clay, and 
gravel in channels and �ood plains. Variably sorted and largely unconsoli-
dated. Gravel tends to increase towards the base. Estimated thickness as 
much as 10 m (33 ft).

First terraces above active streams (Holocene and Late Pleistocene)—Moder-
ately sorted, largely unconsolidated sand, silt, clay, and pebble- to 
boulder-sized gravel in lightly dissected terraces 1 to 2 m (3 to 6 ft) above 
the modern �oodplain. Includes smaller alluvial channels of the Bear River 
or Bear Lake outlet that was active during �ood events prior to engineered 
water management systems. Unit thickness is estimated at 1 to 5 m (3 to 
16 ft).

Active alluvial-fan deposits (Holocene and Late Pleistocene)—Poorly bedded, 
poorly sorted, unconsolidated sand, silt, and gravel emerging from draws 
along the western �ank of Merkley Mountain in cone-shaped fans. Thick-
ness up to 10 m (33 ft).

Partially active alluvial fan deposit (Holocene and Late Pleistocene) Lightly 
incised, partially active, alluvial fan deposit. The toe of the fan is cut by an 
active segment of the east Bear Lake fault and active fans (Qaf) are coalesc-
ing below the toe. Thickness up to 20 m (66 ft).

Second oldest, inactive alluvial fan deposits (Late and Middle Pleistocene) 
Moderately dissected and highly coalesced alluvial fan deposits. Deposits 
are inset by younger alluvial fans (Qaf and Qaf1) and likely include 
signi�cant amounts of colluvium; as thick as 15 m (50 ft).

Older alluvial fan deposits (Middle and Early Pleistocene)—Unconsolidated 
sand, silt, and gravel that is poorly bedded and poorly sorted. Remnant 
deposits dissected by modern alluvial deposits form an old fan surface from 
the drainage on the east side of Merkley Mountain and Lake Ridge; as thick 
as 3 m (10 ft).

BEAR LAKE LACUSTRINE AND MARSH DEPOSITS

Bear Lake has experienced signi�cant expansion and contraction of its 
shoreline throughout much of the Quaternary. Expansion of the Bear Lake 
shoreline is largely controlled by tectonism, geomorphic responses to 
tectonism, and to a lesser degree climate �uctuations (Laabs and Kaufman, 
2003). Bear Lake currently sits at 1,806 m (5,923 ft) elevation. Laabs and 
Kaufman (2003) identi�ed lacustrine deposits in the wider Bear Lake Valley 
to 1,830 m (6,003 ft; Figure 1). Following Reheis (2005) and Reheis and 
others (2005), we have subdivided the Bear Lake sediments into the follow-
ing: Late Pleistocene to modern sediments are “young” deposits (16 ka to 
present; 1,803 to 1,814 m (5,915 to 5,951 ft), Middle Pleistocene are “inter-
mediate” deposits (~47 to 39 ka, 1,817 to 1,814 m (5,961 to 5,951 ft), and 
Middle Pleistocene sediments are “old” deposits (~1000 to 100 ka, 
<1,823 m asl (5,981 ft). Unit boundaries are based on elevation and surface 
expressions as interpreted from LiDAR-derived imagery. Deposits are well 
bedded, well sorted, lacustrine silt, marl, clay, sand, and gravel. Sand and 
gravel are beach, wave-sorted, and wind-blown ridges, and barriers. Silt, 
marl, and clays are deeper water deposits. The Dingle quadrangle only 
hosts Late Pleistocene and younger deposits.

Marsh deposits (Holocene and Late Pleistocene)—Organic-rich silt, clay, and 
marl. Well sorted and variably bedded. Mostly found around the Dingle 
Swamp and Merkley Lake but includes areas of poor soil drainage and 
along fault scarps. Unmapped small-scale marsh deposits are likely found 
in low elevation alluvial and lacustrine units.

Young Bear Lake lacustrine deposits (Holocene and Late Pleistocene)—Lightly 
dissected lacustrine deposits; includes wind-blown ridges and Bear Lake’s 
northern barrier.

Young Bear Lake lacustrine delta deposits (Holocene and Late Pleistocene) 
Moderately strati�ed, moderately sorted, sand, silt, clay, and gravel in a 
fan-shaped deposit.

MASS-MOVEMENT DEPOSITS

Colluvium (Holocene and Pleistocene)—Unsorted clay- to boulder-sized 
material. Includes material moved by slope wash and soil creep. Deposits 
found on the west side of Merkley Mountain, Lake Ridge, and associated 
with the east Bear Lake fault. Unit is up to 6 m (3 to 20 ft) thick.

Block landslide and slump deposits (Holocene and Late Pleistocene)—A small 
rotational slump of competent meter plus sized blocks of Mississippian 
limestone to �nes. Landslide likely associated with movement along east 
Bear Lake fault.

MIXED DEPOSITS

Stream alluvium and marsh deposits (Holocene and Late Pleistocene)—Zone 
where partially active alluvium deposits are inter�ngered with marsh 
deposits.

Alluvium and young Bear Lake lacustrine delta deposits (Holocene and Late 
Pleistocene)—Fan-shaped Bear River delta deposits crosscut by small 
alluvial channels of the Bear River.

Quaternary deposits; undi�erentiated (Quaternary)—Only shown in cross 
section. Rosenbaum and others (2001) indicate 250 kyr of sedimentation is 
found in a 120 m (394 ft) core taken from Bear Lake (Utah side). We 
conservatively estimate the maximum Quaternary thickness on the east side 
of the basin to be 360 m (1,181 ft).

SEDIMENTARY ROCKS

Salt Lake Formation (Pliocene and Miocene)—Light-gray to tan, weakly 
consolidated, calcareous siltstone and �ne sandstone. Unit is poorly 
exposed; only found in the northeast corner of the map. Thickness is less 
than 30 m (98 ft).

Wasatch Formation (Eocene)—Red and brown-red siltstone, shale, and 
conglomerate. Poorly exposed; forms a mappable swale marked by red 
cobble and pebble �oat and siltstone chips. Only found on the east �anks 
of Lake Ridge and Merkey Mountain; estimated thickness is less than 10 m 
(33 ft); may be mostly buttressing Mesozoic sedimentary units.

Ankareh and Thaynes Formations

Ankareh and upper Thaynes Formations, undivided (Triassic)—Appears in 
cross section only.

Thaynes Formation

Thaynes Formation, undivided (Triassic)—Appears in cross section only. Thick-
ness of 520 m (1,700 ft) estimated from unpublished mapping to the east.

Dinwoody and Woodside Formation

Upper tongue of the Dinwoody Formation (Triassic)—Appears in cross section 
only. Thickness of 45 m (150 ft) estimated from unpublished mapping to the 
east.

Woodside Formation (Triassic)—Appears in cross section only. Thickness of 
200 m (700 ft) estimated from unpublished mapping to the east.

Dinwoody Formation (Triassic)—Gray-brown and olive-brown, thin-bedded 
calcareous siltstone and silty shale interbedded and grading upward into 
gray, medium-bedded lime micrite and wackestone. Estimated thickness of 
200 m (700 ft). Top of formation not present in the quadrangle.

Phosphoria Formation

Rex Chert Member of Phosphoria Formation (Permian)—Dark-gray, thin-bed-
ded, fossiliferous siltstone overlain by dark-gray to black nodular chert and 
cherty limestone with poorly exposed gray-brown phosphatic mudstone 
near top. Cherty limestone beds form resistant ledges. About 60 m (197 ft) 
thick.

Meade Peak Phosphatic Shale Member of Phosphoria Formation (Permian) 
Black to dark-gray to brown phosphorite, bioclastic phosphorite, and black 
mudstone; poorly exposed. About 45 m (150 ft) thick. Several phosphate 
prospects are found in the Dingle quadrangle.

Wells Formation

Wells Formation (Permian and Pennsylvanian)—Gray, sandy limestone, 
packstone, and wackestone. Medium bedded with increasing interbedded 
tan to moderate reddish orange, �ne-grained, calcareous sandstone that 
increases proportionately downward. Limestone beds form 1-2 m (3-6 ft) 
ledge outcrops. About 150 m (492 ft) thick.

Madison Group

Aspen Range Formation (Middle Mississippian)—Gray to bluish-gray medium- 
to coarse-grained, sandy fossiliferous limestone and moderate 
reddish-orange calcareous sandstone. Limestone is thin to thick bedded 
with abundant crinoid-rich fossil hash. Sandstones are commonly cross 
bedded. The lower part of the formation is predominantly thin bedded 
limestone. Higher up, the formation is dominated by sandstone beds. Beds 
mapped here are time equivalent with Aspen Range Formation, but don’t 
match description. Creating a new member of these beds may be 
necessary.

Mississippian rocks, undivided (Mississippian)—Appears in cross section only.

Devonian rocks, undivided (Devonian)—Appears in cross section only.

Silurian rocks, undivided (Silurian)—Appears in cross section only.

STRUCTURE

The Dingle 7.5' quadrangle is nestled within the Wyoming salient of the 
Sevier fold-thrust belt, the retroarc of the U.S. Cordillera, which accommo-
dated ~115 km (93 mi) of shortening from Late Jurassic to the early Eocene 
(e.g., DeCelles and Currie, 1996; Malone and others, 2022). These Mesozo-
ic fold-and-thrust structures have since been exploited by overprinting 
normal faults of the eastern and western Bear Lake fault zones. The Bear 
Lake fault zone is an expression of Basin and Range Province extensional 
tectonism which began in the Miocene and continues to the present 
(McCalpin, 1993).

Much of the Dingle quadrangle is covered by Quaternary deposits of the 
Bear Lake Valley, obfuscating much of the pre-Quaternary rocks. On the 
east side of the map, however, the geology of Lake Ridge and Merkley 
Mountain is de�ned by an overturned panel of Mississippian to Triassic 
carbonate-siliciclastic rocks. Minor north-trending meter-scale folding was 
documented within in the overturned panel.

Recent normal faulting related to modern Basin and Range extension 
frames the broader Dingle Swamp and Bear Lake Valley on the west and 
east. On the west side of the valley a series of north-striking normal faults, 
a segment of the west Bear Lake fault zone, form shallow, narrow grabens 
that o�set Young Bear Lake lacustrine deposits (Qlby). On the east side of 
the map, the east Bear Lake fault zone is comprised of a north-striking, 
largely west-dipping, range-bounding normal fault system. Locally this 
series of faults show back face (east-dipping) scarps, forming small isolated 
grabens within alluvial deposits fringing Dingle Swamp. These faults were 
located with aid from imagery derived from LiDAR. The Miocene Salt Lake 
Formation (Tsl) is thought to be the bulk of the Bear Lake Valley �ll and is 
interpreted to be eastward thickening, and thus syntectonic, with the 
range-bounding faults of the east Bear Lake fault system.

INTRODUCTION

The geologic map of the Dingle 7.5’ quadrangle shows rock units exposed 
at the surface or underlying a thin cover of colluvium or soil. Sur�cial 
deposits are shown where they form signi�cant mappable units. This map is 
the result of �eld work conducted in the summer and autumn of 2023 by 
the authors. Previous maps of the area that were consulted in the making of 
this map include the 1:250,000 Preston 1°x2° quadrangle (Oriel and Platt, 
1980) and the 1:50,000 sur�cial geologic map of the upper Bear River and 
Bear Lake drainage basins, Idaho, Utah, and Wyoming (Reheis, 2005). 
Much of the interpretation of sur�cial deposits in the Bear Lake Valley was 
shaped by interpretation from Reheis (2005). Mapping of sur�cial units was 
aided by LiDAR-derived imagery and NAIP imagery. Fault scarp identi�ca-
tion was aided by previous work of the Utah and Idaho Geological surveys 
(Hiscock and others, 2021).

The oldest rocks found in the quadrangle are Paleozoic to Mesozoic marine 
to near-shore strata that have been emplaced by the Wyoming-Idaho fold 
and thrust belt. Eocene basin deposits are found on the eastern edge of the 
map and represent the �nal phase of thrusting and eventual relaxation of 
the fold and thrust belt. Miocene basin deposits related to extensional Basin 
and Range faulting are found in the northeast part of the map. Sur�cial units 
on the map include Bear Lake lacustrine deposits, marsh deposits, stream 
alluvial deposits, alluvial fans, landslides, and colluvium.                         .

WATER

The late Holocene of the Dingle quadrangle is a story of agriculture, 
engineering, conservation, and the desire to control water. From 1909 to 
1927, the federal government, private corporations, public utilities, and 
agricultural interests collaborated to design and build the Bear River water 
control system. The system diverts the main �ow of the Bear River, St. 
Charles Creek, and Bloomington Creek into Bear Lake and Mud Lake for 
seasonal storage. The system helps control the downstream �ooding of the 
Bear River, stores water for irrigation, and helps manage downstream power 
generation. The Bear River water control system includes the Stewart dam, 
Rainbow dam, Rainbow canal, Bear Lake outlet, outlet water control dam, 
Bear Lake causeway dam, and Lifton pump station (Figure 1). In addition to 
the main system, hundreds of miles of small-scale canals and levees have 
been constructed in the Bear River Valley to divert water for agricultural 
purposes. The system continues to be improved to take advantage of 
technological advancements and keep up with growing demands.

In 1968, the Bear Lake National Wildlife Refuge was established around the 
Dingle Swamp to protect the food, water, and shelter for aquatic wildlife in 
the Bear Lake Valley. The establishment of the refuge brought more roads, 
levees, small dams, canals, gates, traps, and management practices 
designed to protect habitat and serve wildlife enthusiasts.

Minor �uctuations in seasonal or human-controlled water inputs or outputs 
drastically reshape the water levels around the Dingle Swamp. The water 
contacts for this map were drawn from a combination of imagery derived 
from LiDAR collected from August, 2016 to March, 2017 and from NAIP 
imagery from August, 2019. Both data sets show moderate to moderate-low 
stand water. The water contacts were drawn to emphasize the underlying 
geology but also to highlight the major engineering that has gone into water 
management in this quadrangle. Numerous small inlets, seasonal ponds, or 
islands are not shown for clarity.
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