National Park Service
U.S. Department of the Interior

Natural Resource Program Center

Golden Spike National Historic Site

Geologic Resource Evaluation Report

Natural Resource Report NPS/NRPC/GRD/NRR—2006/010







Golden Spike National Historic Site

Geologic Resource Evaluation Report

Natural Resource Report NPS/NRPC/GRD/NRR—2006/010

Geologic Resources Division
Natural Resource Program Center
P.O. Box 25287

Denver, Colorado 80225

July 2006

U.S. Department of the Interior
Washington, D.C.



The Natural Resource Publication series addresses natural resource topics that are of interest
and applicability to a broad readership in the National Park Service and to others in the
management of natural resources, including the scientific community, the public, and the NPS
conservation and environmental constituencies. Manuscripts are peer-reviewed to ensure that
the information is scientifically credible, technically accurate, appropriately written for the
intended audience, and is designed and published in a professional manner.

Natural Resource Reports are the designated medium for disseminating high priority, current
natural resource management information with managerial application. The series targets a
general, diverse audience, and may contain NPS policy considerations or address sensitive
issues of management applicability. Examples of the diverse array of reports published in this
series include vital signs monitoring plans; "how to" resource management papers;
proceedings of resource management workshops or conferences; annual reports of resource
programs or divisions of the Natural Resource Program Center; resource action plans; fact
sheets; and regularly-published newsletters.

Views and conclusions in this report are those of the authors and do not necessarily reflect
policies of the National Park Service. Mention of trade names or commercial products does
not constitute endorsement or recommendation for use by the National Park Service.

Printed copies of reports in these series may be produced in a limited quantity and they are
only available as long as the supply lasts. This report is also available from the Geologic
Resource Evaluation Program website (http://www2.nature.nps.gov/geology/inventory/
gre_publications) on the internet, or by sending a request to the address on the back cover.
Please cite this publication as:

Thornberry-Ehrlich, T. 2006. Golden Spike National Historic Site Geologic Resource
Evaluation Report. Natural Resource Report NPS/NRPC/GRD/NRR—2006/010. National
Park Service, Denver, Colorado.

NPS D-215, July 2006



References

This section provides a listing of references cited in this report. It also contains general
references that may be of use to resource managers. A more complete geologic
bibliography is available and can be obtained through the NPS Geologic Resources

Division.

Adams, O.C. 1962. Geology of the Summer Ranch and
North Promontory Mountains.

Baars, D.L. 2000. The Colorado Plateau. Albuquerque,
NM: University of New Mexico Press.

Baker, A.A., and M.D. Crittenden, Jr. 1961. Geology of the
Timpanogos Cave Quadrangle, Utah, U.S Geological
Survey: Quadrangle Map - GQ- o132.

Blake, D., year unknown,
http://www.media.utah.edu/UHE/g/GOLDENSPIKE.
html (accessed April 11, 2004)

Bruhn, R.L., P.R. Gibler, W.T. Parry. 1987. Rupture
characteristics of normal faults, An example from the
Wasatch fault zone, Utah. Journal of the Geological
Society of London 28: 337- 353.

Christiansen, E. II, B.J. Kowallis, M.D. Barton. 1994.
Temporal and spatial distribution of volcanic ash in
Mesozoic sedimentary rocks of the Western Interior,
an alternative record of Mesozoic magmatism. In
Mesozoic Systems of the Rocky Mountain Region, USA,
eds. M.V. Caputo, J.A. Peterson, K.J. Franczyk, 73- 94.
Denver, CO: Rocky Mountain Section, SEPM.

Crittenden, M.D., Jr. 1988. Bedrock geologic map of the
Promontory Mountains, Box Elder County, Utah. U.S.
Geological Survey, Open- File Report - OF 88- 0646.

De Courten, F. 1994. Shadows of time - the geology of
Bryce Canyon National Park. Bryce Canyon, UT: Bryce
Canyon Natural History Association.

Fillmore, R. 2000. The Geology of the parks, monuments
and wildlands of Southern Utah. University of Utah
Press.

Goldstrand, P.M. 1990. Stratigraphy and paleogeography
of Late Cretaceous and Early Tertiary rocks of
southwest Utah, Utah Geological and Mineral Survey,
Miscellaneous Publication - MPgo- 2.

Graham, ].P., T.L. Thornberry, S.A. O’Meara. 2002,
Unpublished. Geologic resources inventory for Mesa
Verde National Park. National Park Service, Inventory
and Monitoring Program.

Gregson, J.D., D.J. Chure. 2000. Geology and
paleontology of Dinosaur National Monument, Utah-
Colorado. In Geology of Utah’s Parks and Monuments,
eds. D.A. Sprinkel, T.C. Chidsey, Jr., P.B. Anderson.
Utah Geological Association publication 28.

Gwynn, J.W. 2002. The railroads proximate to Great Salt
Lake, Utah. In Great Salt Lake; an overview of change,
ed. Gwynn, J.W., 273- 281

Hintze, L.F.. 1988. Geologic history of Utah. Brigham
Young University Geologic Studies, Special
Publications 7.

Hood, J.W. 1972. Hydrologic reconnaissance of the
Promontory Mountains area, Box Elder County, Utah.
State of Utah, Department of Natural Resources
Technical Publication 38.

Jordan, T.E., R.C. Douglass. 1980. Paleogeography and
structural development of the late Paleozoic to early
Permian Oquirrh Basin, northwestern Utah. In
Paleozoic paleogeography of the west- central United
States, eds. T.D. Fouch, E.R. Magathan, 217- 238. SEPM
(Society for Sedimentary Geology).

Jordan, T.E., M.D. Crittenden Jr., R.W. Allmendinger,
D.M. Miller. 1988. Geologic map of the Thatcher
Mountain Quadrangle, Box Elder County, Utah. U.S.
Geological Survey, for Utah Geological and Mineral
Survey, Utah Department of Natural Resources, MAP
109.

Kauffman, E.G. 1977. Geological and biological overview,
Western Interior Cretaceous Basin. Mountain Geologist

14: 75- 99.

Ketterson, F.A,, Jr. 1969. Golden Spike National Historic
Site: Development of an historical reconstruction.
Utah Historical Quarterly 37: 58- 68.

Kluth, C.F. 1986. Plate tectonics of the ancestral Rocky
Mountains. In Paleotectonics and sedimentation in the
Rocky Mountain region, ed. ]. A. Peterson, 353- 369.
AAPG Memoir 41.

Konopka, E.H., R.H. Dott Jr. 1982. Stratigraphy and
sedimentology, lower part of the Butterfield Peaks
Formation (Middle Pennsylvanian), Oquirrh Group, at
Mt. Timpanogos, Utah. Utah Geological Association
Publication 10: 215- 234.

Kraus, G. 1969. Chinese laborers and the construction of
the Central Pacific. Utah Historical Quarterly 37: 41- 57.

Lohman, S.W. 1981. The geologic story of Colorado

National Monument. U.S. Geological Survey - Bulletin
1508.

GOSP Geologic Resource Evaluation Report 33



Machette, M.N., W.R. Lund. 1987. Late Quaternary
history of the American Fork segment of the Wasatch
fault zone, Utah. Geological Society of America -
Abstracts with program 19: 317.

Mann, D.H. 1969. The Undriving of the Golden Spike.
Utah Historical Quarterly 37: 124- 134.

Michel, L.V.1986. The Overthrust Belt in front of the Uinta
Mountains. Utah.

Miller, D.M., M.D. Crittenden Jr., T.E. Jordan. 1991.
Geologic Map of the Lampo Junction Quadrangle, Box
Elder County, Utah. U.S. Geological Survey, for Utah
Geological and Mineral Survey, Utah Department of
Natural Resources, MAP 136.

Miller, D.M., ].D. Schneyer. 1994. Geologic Map of the
Sunset Pass Quadrangle, Box Elder County, Utah U.S.
Geological Survey, Utah Geological and Mineral
Survey, Utah Department of Natural Resources, MAP

154.

Miller, D.M. 2000. Geologic Map of the Rozel Quadrangle,
Box Elder County, Utah. U.S. Geological Survey,
Administrative report to the National Park Service,
Map Unpublished.

Peterson, F. 1994. Sand dunes, sabkhas, stream, and
shallow seas: Jurassic paleogeography in the southern
part of the Western Interior Basin. In Mesozoic Systems
of the Rocky Mountain Region, USA, eds. M.V. Caputo,
J.A. Peterson, K.J. Franczyk, 233- 272. Denver, CO:
Rocky Mountain Section, SEPM.

Peterson, J.A. 1980 Permian paleogeography and
sedimentary provinces, west central United States. In
Paleozoic Paleogeography of the West- Central United
States, eds. T.D. Fouch, E.R. Magathan, 271- 292.
Denver, CO: Rocky Mountain Section, SEPM.

Poole, F.G., C.A. Sandberg, C. A. 1991. Mississippian
paleogeography and conodont biostratigraphy of the
western United States. In Paleozoic Paleogeography of
the Western United States — I, eds. Cooper, John D.,
Calvin H. Stevens, 107- 136. Society of Economic
Paleontologists and Mineralogists (SEPM), Pacific
Section.

34 NPS Geologic Resources Division

Prucha, C.P. 1988. Lineament study from satellite imagery
of the Promontory Mountains in Utah.

Prucha, C.P., D.W. Stearns, T.H.L. Williams. 1988.
Comparison of Landsat TM and stereo SPOT imagery
for structural geology interpretation in the
Promontory Mountains, Utah. Proceedings of the
Thematic Conference on Geologic Remote Sensing 6:

P-449.

Ross, C.A., J.R.P. Ross. 1986. Paleozoic paleotectonics
and sedimentation in Arizona and New Mexico. In
Paleotectonics and Sedimentation in the Rocky Mountain
Region, ed. Peterson, J.A., 653- 668. American
Association of Petroleum Geologists Memoir 41.

Rueger, B. F. 1996. Palynology and its relationship to
climatically induced depositional cycles in the Middle
Pennsylvanian (Desmoinesian) Paradox Formation of
Southeastern Utah. U.S. Geological Survey Bulletin
2000- K, 4 plates.

Sloss, L.L. 1988. Tectonic evolution of the craton in
Phanerozoic time. In Sedimentary Cover - North
American Craton, ed. Sloss, L.L., 25- 52. Geological
Society of America, Geology of North America D- 2.

Speed, R.C. 1983. Evolution of the sialic margin in the
central western United States. In Studies in continental
margin geology, eds. Watkins, S., C.L. Drake, 457- 468.
American Association of Petroleum Geologists
Memoir 34.

Swan, F.H., ITI, D.P. Schwartz, L.S. Cluff. 1980.
Recurrence of moderate to large magnitude
earthquakes produced by surface faulting on the
Wasatch fault zone, Utah. Bulletin Seismological Society
of America 70: 1431- 1432.

Tweto, O. 1977. Nomenclature of Precambrian rocks in
Colorado. U.S. Geological Survey Bulletin 1422- D.

Vogel, T.A., F.W. Cambray, L. Feher, K.N. Constenius.
1997. Petrochemistry and emplacement history of the
Wasatch igneous belt, central Wasatch Mountains,
Utah. Geological Society of America — Abstracts with
Programs 29 (6): A- 282.



Appendix A: Geologic Map Graphic

The following page provides a preview or “snapshot” of the geologic map for Golden
Spike National Historic Site. For a poster size PDF of this map or for digital geologic
map data, please see the included CD or visit the GRE publications webpage:
http:/lwww2.nature.nps.govi/geology/inventory/gre_publications.cfm
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Appendix B: Scoping Summary

The following excerpts are from the GRE scoping summary for Golden Spike National
Historic Site. The scoping meeting occurred on June 15- 16, 1999; therefore, the contact
information and Web addresses referred to herein may be outdated. Please contact to
the Geologic Resources Division for current information.

An inventory workshop was held at Golden Spike
National Historic Site (NHS) on June 14- 15,1999, to view
and discuss the site’s geologic resources, to address the
status of geologic mapping for compiling both paper and
digital maps, and to assess resource management issues
and needs. Cooperators from the NPS Geologic
Resources Division (GRD), Natural Resources
Information Division (NRID), Columbia Cascades
Support Office (CCSO), Golden Spike NHS
(interpretation, resource management and
superintendent), U.S. Geological Survey (USGS), and
Utah Geological Survey (UGS) were present for the 2-
day workshop.

Day one involved a field trip led by USGS Geologist Dave
Miller who has done extensive geologic mapping and
research in the Golden Spike NHS area. Day two
involved a scoping session to present overviews of the
NPS Inventory and Monitoring (I&M) program, the
Geologic Resources Division, and the ongoing Geologic
Resource Evaluation (GRE). Round table discussions
involving geologic issues for Golden Spike NHS included
interpretation, paleontological and cave and karst
resources, the status of cooperative geologic mapping
efforts, sources of available natural resource data,
geologic hazards and other management issues, unique
geologic features, potential future research topics, and
action items generated from this meeting. Brief
summaries of each are presented below.

Interpretation

The GRE aims to help promote geologic resource
interpretation within the parks, and GRD has staff and
technology to assist in preparation of useful materials
including developing site bulletins and resource
management proposal (RMP) statements appropriate to
promoting geology. Jim Wood (GRD) and Melanie
Moreno (USGS- Menlo Park, CA) have worked with
several other NPS units in developing web- based
geology interpretation themes and are a source of
assistance if the park desires.

One of the major topics of discussion centered around
the development of a publication describing the geology
of Golden Spike to be available to visitors, perhaps
something as simple as a brochure that could be printed
with little cost. Mark Milligan (UGS Extension Services)
offered to assist park staff in preparation of such a
document, and it is hoped that such a joint NPS- UGS
publication can be produced for GOSP. GOSP, GRD,
and UGS staff will follow- up.

Paleontological and Speleological Resources

Paleontological and speleological natural resources were
briefly discussed, and the following items were pointed
out as being noteworthy for Golden Spike:

¢ Fossil corals and crinoids in the Paleozoic Oquirrh
Formation,

e Ostracodes in White Marl (latest Pleistocene, from
Lake Bonneville deposits), and

e Pack rat middens at an undisclosed cave location
within the NHS.

Vince Santucci (NPS- GRD Paleontologist) is assembling
an NPS service- wide paleontological database and
should be consulted about any information he may have
for GOSP.

Status of Geologic Mapping Efforts for Golden Spike

Dave Miller (USGS- Western Region in Menlo Park, CA)
has done extensive geologic mapping for the USGS in
cooperation with the UGS in the Golden Spike area. He
has worked on several quadrangles and has compiled a
1:100,000 scale geologic map that encompasses the
following 7.5' quadrangles:

e Lampo Junction: M- 136; Geologic Map of the Lampo
Junction quadrangle, Box Elder County, Utah by D.M.
Miller, M.D. Crittenden Jr., and T.E. Jordan, 17 p., 2
plates, 1991, $5.00. Publisher: USGS,

o Sunset Pass: M- 154; Geologic Map of the Sunset Pass
quadrangle, Box Elder County, Utah by D.M. Miller
and J.D. Schneyer, 14 p., 2 plates, 1994, $6.00.
Publisher: USGS,

e Rozel,and
¢ Golden Spike Monument.

Lampo Junction and Sunset Pass are available from the
UGS bookstore in Salt Lake City and contain paper maps
and write- ups on the geology of the quadrangles.
Adrienne Anderson thought that the Lampo Junction
quadrangle needed more work regarding fills along the
railroad (Blue Creek?).

The Rozel and Golden Spike Monument quadrangles
have fieldwork completed but need to be compiled for
final publication. The Thatcher Mountain Southwest
quadrangle still needs some fieldwork. Dave estimates
that it would take him a few months to deliver finished
products if he were assigned to work on these maps.

The UGS will be publishing the 30x60 Tremonton

quadrangle at 1:100,000 scale, but this scale would be too
broad for park use. Miller's existing work at 1:24,000
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scale is most desirable. His services need to be obtained
to complete these three unfinished quadrangles.

GOSP Superintendent Bruce Powell volunteered to write
a friendly letter to the USGS requesting Miller's services
for this NPS project.

Other Sources of Natural Resources Data for Golden Spike

Adrienne Anderson (NPS- Intermountain Region;
cultural resources) presented maps of the cultural areas
within GOSP. She also drew attention to the layouts that
Dave Hammond has prepared and the 100,000- scale
compilation that Dave Miller has put together based
upon the five quadrangles previously mentioned.

Dave Miller has supplied some additional bibliographic
sources to add to the master bibliography for GOSP,
based on material taken from his published Sunset Pass
and Lampo Junction quadrangle. These need to be added
to the IM database.

Consult with Larry Martin about the NPS- WRD
“Drinking Water Source Protection Plan” 4- 99.

Geologic Hazards

There are numerous issues related to geologic hazards in
and around Golden Spike NHS. Below is a brief list
supplied by Dave Miller from his Sunset Pass quadrangle
summary report. Please consult this publication directly
if you desire more information.

Floods. Floods have potential for creating hazards in
much of the Sunset Pass quadrangle. A potential exists
for debris flows and floods on alluvial fans. Several
Holocene alluvial fans mapped along both sides of the
North Promontory Mountains have been active since the
deposition of Bonneville lacustrine deposits; all are
probable sites for future alluviation, including deposition
during floods. Narrow canyons upslope from the fans are
also likely sites for powerful floods and debris flows.

Gullying. Gullying has occurred in many areas underlain
by unconsolidated to moderately consolidated materials.
The uplands undergoing intensive agriculture east of the
North Promontory Mountains show especially
pronounced gullying. The fine- grained Miocene,
Pliocene, and Quaternary materials in the Sunset Pass
quadrangle are highly susceptible to the erosion that
results from destroying natural ground cover.

Earthquakes. Northern Utah is part of a seismic belt
characterized by numerous small- magnitude events and
by potential for infrequent major events.

The region from Hansel Valley east to the Wasatch
Mountains has experienced considerable historic seismic
activity including magnitude 6 and larger events in
Hansel Valley in 1909 and 1934.

No fault scarps or faults cutting upper Pleistocene
deposits were discovered during field investigations. The
youngest faults cut the oldest alluvial fan deposits of
Pliocene and Pleistocene age but not upper Pleistocene
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materials, and, therefore, probably are no younger than
middle Pleistocene in age. However, several Quaternary
and historic surface ruptures have been documented
within a short distance of the Sunset Pass area, and
Holocene alluvium or talus may have covered similar
young scarps in the quadrangle. During 1934, a
magnitude 6.6 earthquake occurred in Hansel Valley,
and surface rupture from this event is documented about
8 km (5 mi) west of the Sunset Pass quadrangle. The
western flank of the North Promontory Mountains has a
particularly abrupt topographic expression. Jordan (1985)
and Robison and McCalpin (1987) mapped normal faults
cutting Pleistocene alluvial fan deposits in one area and
Lake Bonneville deposits in another north of the Sunset
Pass quadrangle along the mountain front.

The regional history of seismic activity and evidence for
Quaternary faults in Hansel Valley raise the possibility of
moderate to large earthquakes in the Sunset Pass
quadrangle. The Wasatch fault zone and related faults
50- km (30 mi) to the east project westward at moderate
angles, presenting a potential for a major seismic event
that could strongly shake the Sunset Pass area. In
addition to hazards from ground shaking and surface
rupture, lateral spreads and liquefaction could result
from an earthquake.

Landslides. Landslides are present as a few isolated slides
within lacustrine deposits and Miocene strata. The
slumps within lacustrine materials in the east- central
part of the quadrangle involve thick lacustrine gravel
deposits that probably were built northward by shoreline
processes, overlapping finer grained sediments. These
features create steep, unstable slopes where slides are
likely to occur.

Also mentioned during the meeting was the possibility
for volcanism.

Potential Research Topics for Golden Spike National

Historic Site

¢ Alist of potential research topics and future needs
includes the following:

e Pack rat midden studies for recent climate history for
pollen record.

e GOSP is an excellent candidate for studies of the
interaction among climate change, land- use history,
and landscape processes including erosion and
deposition. The ~150- year photographic, written, and
oral record can be deciphered along with
sedimentation and erosion histories recorded along
major streams such as Blue Creek.

e Study the deposition behind culverts and filled grades
for their historic flood history. Compare the findings
with the historic record of climate. Use this
information to evaluate the stability of fragile culverts
and trestles.



Disturbed Lands

The following were classified as disturbed lands and
include sites to restore:

e Borrow pits for gravel.

o Sites to restore:

¢ Lands where impacts of grazing are visible,
e Private land gravel pit that is an eyesore,

e The Union Pacific grade where it has been eroded;
minimize erosion for now,

e Wash Culvert dated 7- 14- 1916; Area where we talked
about Dave Steensen (NPS- GRD Disturbed Lands
coordinator) assisting GOSP staff, and

¢ Gravel operation on Adams Ranch that is an eyesore.

Unique Geologic Features

The Golden Spike area has some unique geologic
features including the following:

Chinaman’s Arch,

Flood deposits behind railroad embankments,
Hansel Valley ash layer,

Pliocene upland valley blankets,

Lake level strand lines from the Provo, Bonneville, and
Stansbury shorelines (the Gilbert shoreline, however,
is not exposed),

Views of the Great Salt Lake,

The cave in the park (but its location is not disclosed to
the public or noted on park maps), and

Pack rat middens.

List of Scoping Meeting attendees with contact information

NAME AFFILIATION PHONE E- MAIL
. NPS, Geologic Resources .
Bruce Heise Division (303) 969- 2017 Bruce_Heise@nps.gov
NPS, Natural Resources
Joe Gregson Information Division (970) 225- 3559 Joe_Gregson@nps.gov
. NPS, Geologic Resources .
Tim Connors Division (303) 969- 2093 Tim_Connors@nps.gov
. NPS, Columbia Cascades .
Marsha Davis Support Office (206) 220- 4262 Marsha_Davis@nps.gov
Dave Miller USGS (650) 329- 4923 Dmiller@usgs.gov
Mark Milligan UGS (8o1) 537- 3326 Nrugs.mmilliga@ut.state.us
Grant Willis UGS (801) 537- 3355 Nrugs.gwillis@state.ut.us
(435) 471- 2209
Bruce Powell NPS, GOSP ext. 12 Bruce_M._Powell@nps.gov
Rick Wilson NPS, GOSP 2‘)‘351 9471' 2209 Rick_Wilson@nps.gov
. IMDE- CNR, .
Adrienne Anderson Archacologist (303) 969- 2846 Adrienne_Anderson@nps.gov
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