University of Nebraska - Lincoln

DigitalCommons@University of Nebraska - Lincoln

Conservation and Survey Division Natural Resources, School of

1997

Field Trip Guide ( for the Nebraska Well Drillers Association)
Western Nebraska Geology

S. Sibray
University of Nebraska-Lincoln, ssibray1@unl.edu

D. Heinen
University of Nebraska - Lincoln

D. Eversoll
University of Nebraska-Lincoln, deversoll2@unl.edu

R. Tremblay
University of Nebraska - Lincoln

J. Cannia
University of Nebraska - Lincoln

See next page for additional authors

Follow this and additional works at: https://digitalcommons.unl.edu/conservationsurvey

Cf Part of the Geology Commons, Geomorphology Commons, Hydrology Commons, Paleontology
Commons, Sedimentology Commons, Soil Science Commons, and the Stratigraphy Commons

Sibray, S.; Heinen, D.; Eversoll, D.; Tremblay, R.; Cannia, J.; and Belieu, J., "Field Trip Guide ( for the
Nebraska Well Drillers Association) Western Nebraska Geology" (1997). Conservation and Survey
Division. 246.

https://digitalcommons.unl.edu/conservationsurvey/246

This Article is brought to you for free and open access by the Natural Resources, School of at
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Conservation and Survey
Division by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln.


https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/conservationsurvey
https://digitalcommons.unl.edu/natres
https://digitalcommons.unl.edu/conservationsurvey?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/156?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1053?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1054?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/162?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/162?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1079?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/163?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1080?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/conservationsurvey/246?utm_source=digitalcommons.unl.edu%2Fconservationsurvey%2F246&utm_medium=PDF&utm_campaign=PDFCoverPages

Authors
S. Sibray, D. Heinen, D. Eversoll, R. Tremblay, J. Cannia, and J. Belieu

This article is available at DigitalCommons@University of Nebraska - Lincoln: https://digitalcommons.unl.edu/
conservationsurvey/246


https://digitalcommons.unl.edu/conservationsurvey/246
https://digitalcommons.unl.edu/conservationsurvey/246

FIELD TRIP GUIDE

(for the Nebraska Well Drillers Association)
WESTERN NEBRASKA GEOLOGY

Steve S. Sibray, Daryl Heinen and Duane A. Eversoll
(Nebraska Geological Survey)
Rodney J. Tremblay (Nebraska Department of Health)
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NEBRASKA WELL DRILLERS ASSOCIATION-FIELD TRIP

7:30 a.m.

8:15 a.m.

8:40 a.m.

9:15 a.m.

10:10 a.m.

10:45 a.m.

11:20 a.m.

1:00 p.m.

1:35 p.m.

PANHANDLE GEOLOGY
MAY 30, 1997

Leave Scottsbluff, arrive at Harrisburg 8:00 a.m. Discuss water quality
and quantity problems in the Brule Formation at Harrisburg and
Harrisburg’s new well field.

Leave Harrisburg, drive west and arrive at Ogallala outcrop at mouth
of Long Canyon at 8:30. Examine and discuss difference facies in the
Ogallala and their hydraulic character.

Leave Ogallala outcrop, drive up Long Canyon looking at outcrops of
Ogallala overlying Arikaree, and Brule Formation. Arrive at gravel pit
in the Ogallala at 9:00 a.m. Coffee will be available during the stop.

Leave Pleistocene gravel pit and arrive at’Ogallala outcrops at Van Pelt
ranch at 9:40 a.m. Examine Ogallala outcrops and discuss ground
water quality issues associated with the oil industry.

Leave Van Pelt ranch and drive to Wild Cat Hills Nature Center.
(Arrive 10:30 a.m.) Discuss Wild Cat Ridge geology and hydrogeology.
Rest Stop.

Leave Wild Cat Hills Nature Center and drive to Brule channel
outcrop, arrive at 11:00 a.m., examine channel outcrop and discuss
problems with “layer cake” geology.

Leave Brule channel and arrive at Scotts Bluff National Monument at
11:30 a.m. Drive to top of Scotts Bluff Monument looking at geology at
the Brule Formation and Arikaree Group. Discuss ground water
quality and quantity issues in North Platte Valley while eating lunch.

Leave Scotts Bluff Monument and drive to Broadwater outcrop (1:20
p.m.) And discuss topographic inversions and weathered Brule.

Leave Broadwater outcrop and drive to University Lake (1:40 p.m.) To
discuss conjunctive use and ground water flow in the Brule Formation.



1:53 p.m.  Leave University Lake, drive to volcanic ash bed outcrop (arrive at 2:00

p.-m.). Discuss geology of the Brule Formation and the development of
bad lands.

2:15 p.m.  Leave ash bed outcrop and drive to Agate Fossil Beds Monument
(arriving at visitor center 2:45 p.m.). Discuss Arikaree geology,
problems with Arikaree irrigation wells in Box Butte County. Tour
visitor center and hike up to view “bone beds”. Discuss hydrology of
Niobrara River.

4:00 p.m. Leave visitor center, drive back to Monument entrance (4:10 p.m.).
Hike up short hill and observe fossil burrows and paleosol.

4:40 p.m. Leave Agate Fossil Beds Monument, arrive back in Scottsbluff at 5:30
p-m.
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Hydrogeologic units, Western Nebraska

[stratigraphic nomenclature is from Swinchart and others (1985); gal/min, gallons per minute; <, less than] |

System

Series

Geologic unit

Character and description

Hydrogeologic unit

Water-yielding properties

Quaternary

Holocene
Pleistocene

Undifferentiated
Quaternary
alluvial and eolian
deposits

Holocene alluvial deposits of
sand and gravel, with isolated
lenses of silt and clay deposits
along the North Platte and
Pumpkin Creek Valleys.-Eolian
sand found in extensive dune
fields in the Sandhills Region
and in isolated areas of the
North Platte and Pumpkin Creek
Valleys. Pleistocene alluvial
deposits of sand and gravel in
the North Platte and Pumpkin
Creek Valleys and residuum
from sandstone and

siltstone near these valieys.

Quaternary-age
alluvial water-
bearing units

Unconfined water-bearing units with
wells potentially yielding more than
1,000 gal/min. Depth to water commonly
is shallow. Maximum saturated thickness
is about 210 fcet.

Quaternary-age
water-bearing units

Quatcrnary-age
colian watcr-bear-
ing units

Unconfined water-bearing units used for

stock and domestic purposes, primarily in
the Sandhills. Maximum saturated thick-
ness is gencrally less than 50 fect.

Tertiary

Pliocene

Broadwater
Formation

Predominantly alluvial sand and
gravel with minor isolated
lenses of silt and diatomite.
Found in small isolated channel
deposits north of the North
Platte River from Wyoming east
through Garden County. Also
present as widespread deposits
in southeastern Garden County.

Broadwater
water-bearing units

Unconfined water-bearing units usually
unsaturated. Basal part of the water-bear-
ing units is saturated locally. Not impor-
tant watcr-bearing units.

Miocene

Ogallala Group

Fine- to coarse-grained sand and
gravel often cemented with cal-
careous cement. Local ash beds
and siltstone Icnses are present.
Located in Cheyenne and North-
em Tablelands, eroded from
Pumpkin Creck and North Platte
Valleys.

Ogallala water-
bearing units

Unconfined watcr-bearing units with
wells potentially yielding large quantities
(1,000 gal/min). Important watcr-bearing
units in Cheyenne and Northern Table-
lands.

Miocene
Oligocene

Arikaree Group

Silty, very fine- to medi-
um-grained sandstone rich in
volcanic glass shards. Local
arcas of coarse sand. Lenses of
carbonate ¢ementation and ash
beds arc common.

Arikarce Group
watcr-bearing units

Unconfined water-bearing units in North-
crn Tablelands. Wells yiclding only a few
hundred gallons per minute arc found in
Sioux, northern Garden, and northern
Morrill Counties. Irrigation wells often
are screened in overlying hydrogeologic
units and Arikaree Group for increased
yields.

Brule Formation

Brown siltstone and mudstone
rich in volcanic glass shards.
Regionally correlative ash beds
are present. Local lenses of
sandstone and gravel are
present. The formation occurs
throughout the area, except in a
small isolated area in western
Banner County.

Brule Formation
water-bearing units

Fractured-bedrock
water-bearing units
in the Brule For-
mation

Generally unconfined water-bearing
units may yield large volumes of water
with little drawdown along Pumpkin
Creek Valley and in-localized areas of the
North Platte Valley.

Sand water-bear-
ing units in the
Brule Formation

Localized Brule alluvial sand channel
deposits. These water-bearing units,
which are generally unconfined, can yield
water in small areas.

Fractured-bedrock |
and sand confin-
ing unit in the

Brule Formation

Not a source of water; generally consid-
ered a confining unit that separates the-
unconfined water-bearing units from the
Chadron confining unit.

Chadron
Formation

Gray to greenish-gray bento-
nitic mudstone and claystone.
Fine- to coarse-grained sand-
stone and conglomerates occur
in major channel systems (fig.
6).

Confining unit in
the Chadron For-
mation

Regional confining layer that separates
the generally unconfined water-bearing
units from the older confined units.

Chadron Forma-
tion water-bearing
units

Confined water-bearing units rarely used
for irrigation and domestic uscs due to its
great depth and water quality that is

unsuitable for most uses. Saturated thick-

ncss exceeds 100 feet in small arcas.
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MINERAL RESOURCES

— 5,000 ? A

PRECAMBRIAN

Subsurface only. Granite, other igneous rocks,

and metamorphic rocks.

AGE GEOLOGIC TIME UNITS ROCK TYPES AND PRODUCTS
QUATERNARY Glacial till, silt, clay, sand, gravel, Agricultural soil, water, sand & gravel, |}
QO ' ; =
m_m (Recent and Pleistocene) volcanic ash. volcanic ash. m
1.6 - N i
ok =
Zwd : : : <
o Sandstone, siltstone, clay, gravel, marl, Agricultural soil, water, sand & gravel,
(O TERTIARY volcanic ash. volcanic ash, riprap & uranium. =
66
(98]
Chalk, chalky shale, dark shale, Water, oil & gas, cement, brick, agri- ]
& CRETACEOUS varicolored clay, sandstone, conglomerate g & other construction
138 oL materials. W
o- 2
N w
o JURASSIC
i
205 MW Subsurface only. Sandstones and shales
240 =
Q Shale, limestone, dolomite, gypsum, anhydrite = Water, agricultural lime, oil, road 2
% PERMIAN sandstone, siltstone, chert. rock, riprap. M
290+ o)
) —
wm o - : - ‘ Qil, cement, brick, concrete aggregate, W
wi PENNSYLVANIAN Limestone, shale, sandstone, coal. lightweight aggregate, road rock, agri-

S =
> cultural lime, rip rap, water. <
L 330
(@) .

m MISSISSIPPIAN Subsurface only. Limestone, dolomite.
O wl
O 3604 L=
= S
= mm DEVONIAN Subsurface only. Dolomite, gray shale.
_“_._ i
410 1 @]
2
~ SILURIAN Subsurface only. Dolomite.
(%]
- (5}
435 L
%
ORDOVICIAN Subsurface only. Dolomite, sandstone, shale. _m._m_
-
500 o
>
CAMBRIAN Subsurface only. Dolomite, sandstone. W
570 4
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