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Synopsis |General: The Eagle Bay fault strikes north across the margin of
the 0.63-Ma Yellowstone caldera. Although the fault in
Yellowstone Lake has been imaged by seismic-reflection profiles
collected concurrently with multibeam bathymetric data, it is only
nominally mentioned in recent publications (Finn and Morgan,
2002 #7054; Johnson and others, 2003 #7050; Morgan and others,
2003 #7053, 2007 #7051; Pierce and others, 2007 #7052).

Sections: This fault has 3 sections. The middle section of the
Eagle Bay fault [757b] offsets Holocene lake sediment adjacent to
and in the Eagle Bay-Flat Mountain Arm area of Yellowstone
Lake. Studies concluded that there was only one post-glacial
event that offsets lake sediments on this section of the fault. The
main fault scarp is as much as 9 m high, but when adjusted for the
vertical offset from multiple antithetic scarps, the resulting net




stratigraphic offset is less than one-half this amount. Near the
northern section of the fault, seismic profiles show that post-
glacial lake sediment is vertically offset, although the location and
trace of the fault are not yet well controlled. The northern section
of this fault probably connects to the Lake Hotel fault [755].
Vertical displacement on the southern section of the fault has
formed a bedrock scarp on the 0.63-Ma Lava Creek Tuff.

Name
comments

General: Named the Eagle Bay fault by Locke and others (1992
#308). It was previously known as the Yellowstone Lake fault of
Witkind (1975 #819).

Section: This informally named section is aligned with a
postulated northward extension of the middle segment (central
section) of the Eagle Bay fault [757b] beneath Yellowstone Lake.
Christiansen (2001 #1784) extends the Eagle Bay fault northward
beneath Yellowstone Lake to connect with Holocene age Lake
Hotel fault [755].

Fault ID: Refers to fault 238 of Witkind (1975 #819).

County(s) and
State(s)

TETON COUNTY, WYOMING

Physiographic
province(s)

MIDDLE ROCKY MOUNTAINS

Reliability of
location

Poor
Compiled at 1:24,000 scale.

Comments: Location in underwater sections across Eagle Bay and
Flat Mountain arm are constrained by 450 km of high-resolution
seismic reflection profiles collected concurrently with multibeam
bathymetric data seismic reflection profiles (Pierce and others,
2007 #7052, fig. 2).

Geologic setting

This is one of several north-trending, range-front faults in the area
between the 0.63-Ma Yellowstone caldera and the Teton fault to
the south [768]. However, it is the only fault that cuts across the
caldera's structural boundary. This fault is near a swarm of small
earthquakes that occurred in 1989 (fig. 1, Peyton and Smith, 1990
#2270).

Length (km)

This section is 13 km of a total fault length of 31 km.

Average strike

N5°E (for section) versus N3°E ,N5°E (for whole fault)




Sense of
movement

Normal

Comments: Northward extension of Eagle Bay normal fault.

Dip Direction

E

Paleoseismology
studies

Geomorphic
expression

Not observed in geophysical reflection traverses of Otis and
others (1977 #2273) and Kaplinski (1991 #2272). Northward
extension from middle section shown on Richmond (1974 #2276)
based on alignment of cold-water springs as noted by Smedes
(1968 #2262). More recent seismic profiles show offset of lake
sediment near the trace of the northern section.

Age of faulted
surficial
deposits

Post-glacial lake sediment (<15 ka).

Historic
earthquake

Most recent
prehistoric
deformation

latest Quaternary (<15 ka)

Comments: Seismic profiles show post-glacial faulting, but
available location data do not permit a good location for the fault
trace.

Recurrence
interval

Slip-rate
category

Less than 0.2 mm/yr

Comments: Wong and others (2000 #4484) suggested fault slip
rates of 0.4 mm/yr (60% weight) and 1.4 mm/yr (40% weight) for
the entire fault based data from Locke and others (1992 #308)
from a site along the central section [757b]. However, no data are
available on the amount of offset of post-glacial lake sediment
along this section of the fault. The moderate slip-rate category is
inferred recency of movement, and similar slip rates determined
for section [757b] to the south.

Date and
Compiler(s)

2011
Kenneth L. Pierce, U.S. Geological Survey, Emeritus
Kathleen M. Haller, U.S. Geological Survey




References

#1784 Christiansen, R.L., 2001, The Quaternary and Pliocene
Yellowstone Plateau volcanic field of Wyoming, Idaho, and

Montana: U.S. Geological Survey Professional Paper 729-G, 145
p-, 3 pls., scale 1:125,000.

#7054 Finn, C.A., Morgan, L..A ., 2002, High-resolution
aeromagnetic mapping of volcanic terrain, Yellowstone National

Park: Journal of Volcanology and Geothermal Research, v. 115,p.
207-231.

#7050 Johnson, S.Y., Stephenson, W.J., Morgan, L..A., Shanks,
W.C., III, and Pierce, K.L., 2003, Hydrothermal and tectonic
activity in northern Yellowstone Lake, Wyoming: Geological
Society of America Bulletin, v. 115, p. 954-971.

#2272 Kaplinski, M., 1991, Geomorphology and geology of
Yellowstone Lake, Yellowstone National Park, Wyoming:
Flagstaff, Northern Arizona University, MS thesis.

#308 Locke, W.W., Meyer, G.A., and Pings, J.C., 1992,
Morphology of a postglacial fault scarp across the Yellowstone
(Wyoming) caldera margin and its implications: Bulletin of the
Seismological Society of America, v. 82, p. 511-516.

#7053 Morgan, L.A., Shanks, W.C., III, Lovalvo, D.A., Johnson,
S.Y., Stephenson, W.J., Pierce, K.L., Harlan, S.S., Finn, C.A.,
Lee, G., Webring, M., Schulze, B., Duhn, J., Sweeney, R., and
Balistrieri, L., 2003, Exploration and discovery in Yellowstone
Lake—Results from high-resolution sonar imaging, seismic
reflection profiling, and submersible studies: Journal of
Volcanology and Geothermal Research, v. 122, p. 221-242.

#7051 Morgan, L.A., Shanks, W.C., III, Pierce, K.L., Lovalvo,
D.A., Lee, G.K., Webring, W.J., Stephenson, W.J., Johnson, S.Y.,
Harlan, S.S., Schulze, B., and Finn, C.A., 2007, The floor of
Yellowstone Lake is anything but quiet—New discoveries from
high-resolution sonar imaging, seismic-reflection profiling, and
submersible studies, in Morgan, L.A., ed., Integrated geoscience
studies in the greater Yellowstone area?Volcanic, tectonic, and
hydrothermal processes in the Yellowstone geoecosystem: U.S.
Geological Survey Professional Paper 1717, p. 95-123,
http://pubs.usgs.gov/pp/1717/downloads/pdf/Front.pdf.

#2273 Otis, R.M., Smith, R.B., and Wold, R.J., 1977,




Geophysical surveys of Yellowstone Lake, Wyoming: Journal of
Geophysical Research, v. 82, no. 26, p. 3705-3717.

#2270 Pelton, J.R., and Smith, R.B., 1982, Contemporary vertical
surface displacements in Yellowstone National Park: Journal of
Geophysical Research, v. 87, no. B4, p. 2745-2761.

#7052 Pierce, K.L., Cannon, K.P., Meyer, G.A., Trebesch, M.J.,
and Watts, R.D., 2007, Postglacial inflation-deflation cycles,
tilting, and faulting in the Yellowstone caldera based on
Yellowstone Lake shorelines, in Morgan, L.A., ed., Integrated
geoscience studies in the greater Yellowstone area— Volcanic,
tectonic, and hydrothermal processes in the Yellowstone
geoecosystem: U.S. Geological Survey Professional Paper 1717,
p. 131-168,
http://pubs.usgs.gov/pp/1717/downloads/pdf/Front.pdf.

#2276 Richmond, G.M., 1974, Surficial geologic map of the
Frank Island quadrangle, Yellowstone National Park, Wyoming:

U.S. Geological Survey Miscellaneous Geologic Investigations I-
642, scale 1:62,500.

#2262 Smedes, H.W., 1968, Geologic evaluation of infrared
imagery, eastern part of Yellowstone National Park, Wyoming and
Montana: U.S. Geological Survey Open-File Report.

#1057 U.S. Geological Survey, 1972, Surficial geologic map of
Yellowstone National Park: U.S. Geological Survey
Miscellaneous Geologic Investigations 1-710, 1 sheet, scale
1:125,000.

#639 U.S. Geological Survey, 1972, Geologic map of
Yellowstone National Park: U.S. Geological Survey

Miscellaneous Geologic Investigations I-711, 1 sheet, scale
1:125,000.

#819 Witkind, I.J., 1975, Preliminary map showing known and
suspected active faults in Wyoming: U.S. Geological Survey
Open-File Report 75-279, 35 p. pamphlet, 1 sheet, scale
1:500,000.

#4484 Wong, 1., Olig, S., and Dober, M., 2000, Preliminary
probabilistic seismic hazard analyses—Island Park, Grassy Lake,
Jackson Lake, Palisades, and Ririe Dams: U.S. Department of the




Interior, Bureau of Reclamation Technical Memorandum D8330-
2000-17.

Questions or comments?

Facebook Twitter Google Email
Hazards

Design Ground MotionsSeismic Hazard Maps & Site-Specific DataFaultsScenarios
EarthquakesHazardsDataEducationMonitoringResearch

Search

HomeAbout UsContactsl.egal




