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HKT 2019 (Bozeman): Post-Conference Field Trip Guide

Tectonic Tour of the Region Surrounding Yellowstone and Grand Teton National Parks

Field trip leaders:

*David Lageson (lageson@montana.edu)

*Andrew Laskowski (andrew.laskowski@montana.edu)
*Devon Orme (devon.orme@montana.edu)

*Mary Hubbard (mary.hubbard@montana.edu)

*Department of Earth Sciences, 226 Traphagen Hall, P.O. Box 173480, Montana State
University, Bozeman, MT 59717

Background:

Bozeman lies at the complex tectonic intersection of three major North American Phanerozoic
tectonic provinces—the Sevier fold-thrust belt, Laramide province, and Basin and Range. These
provinces overlap Precambrian basement, including the Mesoproterozoic Belt Basin and a
Paleoproterozoic collisional suture zone involving Archean cratons. The post-conference field
trip will focus on the world-class volcano-tectonic geology of Yellowstone National Park and the
overlap of Basin and Range extension with the Laramide and fold-thrust provinces of western
Wyoming near Jackson Hole and Grand Teton National Park.

Field trip safety rules:

1. Wear seatbelts at all times in the vehicles.

2. Listen to all instructions from your drivers before exiting the vehicles.

3. Please do not stand on or near active roadways with traffic; follow your field trip leaders and
stay well away from roads.

4. If we do have to cross a road, please do so quickly and never stand or linger in the road, and be
aware of cars/trucks at all times.

5. Some stops will involve short hikes; please walk carefully and do not stray from the group very
far.

6. If you are examining rocks on a slope, watch your footing. Avoid climbing up slopes with loose
rocks that can roll or fall on people below.

7. Please listen to and follow all instructions from your field trip leaders.

8. Please respect the environment and do not litter or disturb plants and animals. There may be
rattlesnakes at some stops, so follow instructions of your field trip leaders.

9. Please — no alcohol or smoking in the vehicles or during the field trip (evenings are excluded).

10. We will conduct a “head count” for each vehicle before departing from a stop.

11. SAFETY FIRST - at all times



mailto:lageson@montana.edu
mailto:andrew.laskowski@montana.edu
mailto:devon.orme@montana.edu
mailto:mary.hubbard@montana.edu

Day #1 — Saturday, June 8, 2019 = Bozeman to Ennis, Madison Valley, Quake Lake, Raynolds Pass,
Island Park, Island Park volcanic caldera, Victor, Driggs, Teton Pass, Jackson Hole, Hoback River Canyon,
University of Michigan field camp

Day #2 — Sunday, June 9, 2019 = Jackson Hole and Grand Teton National Park, South Entrance to YNP,
Old Faithful, Madison River caldera rim, West Yellowstone, Gallatin River Canyon, Bozeman

- SL3-121-2357
~ August, 1973
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Figure 1. Shaded-relief map of the greater Yellowstone ecosystem (GYE, red line). The GYE incorporates Yellowstone and Grand
Teton National Parks (YNP, GTNP outlined by green lines), 7 national forests (outlined in white), 3 States, and 21 counties (not shown).
Roads are shown as thin gray lines. Designations of seven national forests: BD, Beaverhead-Deerlodge; Gal, Gallatin; Cus, Custer; Sh,
Shoshone; BT, Bridger-Teton; Car, Caribou; and Tar, Targhee. Also designated, HV, Hayden Valley; PV, Pelican Valley. Map from Lisa
Landenburger (written commun., 2004). A-A' line of section for figure 14.

(Pierce, K.L., Despain, D.G., Morgan, L.A., and Good, J.M., The Yellowstone Hotspot, Greater Yellowstone Ecosystem, and
Human Geography: U.S. Geological Survey Professional Paper 1717, Chapter A)
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(Two figures below from: Kellogg, Schmidt & Young, 1995, AAPG Bull., v. 79, no. 8, p. 1117-1137)
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Figure 3—Continued. (D) Cross section DD’; (E) cross section EE’ through Shell Creek. Scale of 3E is twice that of Fig-
ure 3A-D.
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Figure 11—East-west cross sections across a portion of southwestern Montana showing major tectonic elements for
(A) the close of Laramide deformation, and (B) the present. The location of cross section AA’ (Figure 9B) and unit

symbols are given in Figure 1. Adapted, in part, from Schmidt et al. (1984, 1993b), Sheedlo (1984), Sharry et al.
(1986), and Guthrie et al. (1989).
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(Quake Lake photos by D. Lageson photos)

(Next page: historic U.S. Geological Survey fault scarp photos from 1959)
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Topographic relief map showing terrain created by the tectonic intersection of the Idaho-Wyoming salient of the fold-and-
thrust belt, Laramide (basement-involved) foreland, easternmost Basin-and-Range Province, and track of the Yellowstone
melting anomaly (“hotspot”)

Source: Yellowstone Ecological Research Center (2008) — The Greater Yellowstone Ecosystem (1:500,000)
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(The Geological SuNey of Wyoming, Map Series 23 — Tectonic Map of the Overthrust Belt, 1987, by D.L. Blackstone, Jr., and R.H. DeBruin)




Source for the following five illustrations: Yonkee, W.A., and Weil, A.B., 2015, Tectonic evolution of the Sevier and Laramide
belts within the North American Cordillera orogenic system: Earth-Science Reviews, 150, p. 531-593.

W.A. Yonkee, A.B. Weil / Earth-Science Reviews 150 (2015) 531-593

548
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Fig. 10. Geologic and shaded relief map of the Wyoming salient of the Sevier fold-thrust belt. Major thrusts (Willard, Paris, Meade, Crawford, Absaroka, Hogsback, Darby, Prospect) and
associated folds display systematic curvature from NW trends in the north part to NE trends in the south part of the salient. Locations of cross sections A-A’, B-B’, C-C’, and D-D’ in
Fig. 11 indicated. Locations of section lines for Figs. 13 and 17 and BE — Big Elk, GC — Georgetown Canyon, and SC — Swift Creek areas for Fig. 20 also indicated.

Modified from Coogan (1992) and Yonkee and Weil (2010).
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W.A. Yonkee, A.B. Weil / Earth-Science Reviews 150 (2015) 531-593
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Fig. 17. Structural model for sequential development of the Wasatch anticlinorium and eastern thrust system in the southern Wyoming salient. Major thrusts are labeled from west to east:
WT — Willard thrust, OTU and OTL — upper and lower branches of Ogden thrust system, BT — basal thrust, CT — Crawford thrust, AT — Absaroka thrust, and HT — Hogsback thrust.

Synorogenic deposits for each thrust correspond to those given in Fig. 12. Future thrusts are dashed, active thrusts in black, and inactive thrusts shown in gray. Modified from Yonkee
(1992) and DeCelles (1994).
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A Late Jurassic (~150 Ma)

W.A Yonkee, A.B. Weil / Earth-Science Reviews 150 (2015) 531-593
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Source for the following three maps: Pierce, K.L., Despain, D.G., Morgan, L.A., and Good, J.M., The Yellowstone Hotspot,
Greater Yellowstone Ecosystem, and Human Geography: U.S. Geological Survey Professional Paper 1717 (Chapter A).

The Yellowstone Hotspot, Greater Yellowstone Ecosystem, and Human Geography
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Figure 3. Map of the Western United States showing the track of the Yellowstone hotspot. Geologic evidence
suggests that the hotspot originated about 16 million years ago when a postulated hot mantle-plume head about 400
km (250 mi) in diameter, pushed into the base of the North American plate. This plume head centered on the symbol
labeled 16 Ma near the Nevada-Oregon border and produced both the flood basalts and rhyolite eruptions (indicated
by the two directions of cross-hatching). From 10 to 2 million years ago, the hotspot track became more systematic
and left in its wake the trench of the eastern Snake River Plain. The hotspot arrived in the greater Yellowstone area
about 2 million years ago. The ages shown for individual volcanic fields refer to time of inception of volcanism.
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Figure 16. Map
showing extensive
glacial cover of

the Yellowstone
area about 17,000
years ago. Only the
glaciers that were
contiguous with
those in Yellowstone
are shown. Nearly
all of Yellowstone
Park was covered
with glacial ice that
was enhanced by
three hotspot-related
features: (1) the
storm conduit of the
eastern Snake River
Plain, (2) the buildup
of rhyolite to form
Yellowstone Plateau,
and (3) uplift to form
the Yellowstone
crescent of high
terrain.



Dedication to my field assistant — a strong mountain horse:
Doing solo-field work in the backcountry of the Wyoming fold-and-thrust belt in the 1970s (D. Lageson)




