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Makoshika State Park
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History

Makoshika State Park, just south of Glendive, Montana, is a harsh, unforgiving
landscape—filled with unexpected wonders.

The name Makoshika (Mah-KO-shi-kah) comes from a Lakota-Sioux term for ‘land
of bad spirits’ or ‘bad land.” According to archaeological surveys, Native Americans
still stopped here despite the forbidding name, likely because of the proximity to the
Yellowstone River.

William Clark of the Lewis and Clark Expedition passed the mouth of Cains Coulee,
near the entrance to Makoshika, on August 1, 1806. Several other members of Clark’s
party, whose horses had been stolen by the Crow Indians, floated down the Yellowstone
past this area several days later, using skin boats.

As early as 1892 local settlers and homesteaders advocated that Makoshika be
designated as a park. This proposal was pushed forward again, without success, in

the mid-1920s, and again in 1933, with
an official proposal by Governor Frank

Makoshika State Park Cooney. The Federal government built the
Glendive first road into Makoshika in 1939, but
& — N failed to designate National Park status.

@ Visitor Center

In the 1940s A.]. and Catherine McCarty—
descendants of some of the first

= _%;;;ﬁggb“el s homesteaders in the area—donated a tract

; Lmile of land to Dawson County, with the

! | provision that it be preserved. This was
i i ;! the start of the 11,531 acres that make up
| Cap Rock rA Ié‘?élq’?o‘ii’éks the park today. The State of Montana
| Trailhead pf officially designated Makoshika as a State
| Kinney Coulec lioms Park in 1953. It is still Montana's largest
i Trailhead uth Camp State Park.
| I—

] Artist'y The Park's Visitor Center, which opened

[

| — Al{g?l;? Campground jn 1995, contains interpretive displays and
d N kiosks, a huge triceratops skull found in
the park, and a paleontology laboratory.
Paleontology digs are a common activity
in the summer.

Makoshika has its share of live wildlife as well, with more than 40 bird species and
150 plant species. It is home to mule deer, coyotes, bobcats, golden eagles, and prairie
falcons. One of the most famous birds is the turkey vulture; the second Saturday in
June is marked as Buzzard Day, to celebrate the return of the 40-60 native ‘buzzards.’
But the most dramatic and compelling feature of Makoshika is its scenery.

Geology

_Fort Union

The deeply gullied topography
at Makoshika State Park,
called ‘badlands,” may be ‘bad’
because it is difficult to cross,
but its spectacular scenery
more than compensates. The
miles of irregularly shaped hills
and canyons are a rugged
contrast to the flatlands of the
nearby plains. The badlands
are striking on a grand scale,
but small-scale shapes and
patterns also abound in the
park, such as the natural

Cap rocks in the Hell Creek Formation. Relatively well-cemented sandstone
Sculpture on the front of the lenses form “caps” on softer sedimentary rocks. Photo copyright Diane

Hargreaves, 2006.
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Badlands develop in weakly cemented sedimentary rock, where sparse vegetation and
water-resistant clay cause rainwater to run off the slopes. The rain carries sediment
gently down the hillslopes or in turbulent flash floods, down gullies that deepen with
time. The water drops its load at slope bases,
forming broad coalescing fans typical of
badland valley floors. Shifting, sediment-
laden streams eventually deliver much of the
sediment from the valley floors of Makoshika
State Park to the Yellowstone River. Wind
and water erosion further sculpt the hills
into irregular shapes caused by the uneven
resistance of the rock.

Development of the badlands not only
produced Makoshika’s spectacular scenery,
but also exposed layers of sedimentary rock
that contain many types of fossils, including
fish, salamanders, crocodiles, tortoises, birds,
mammals, mollusks, leaves, and petrified
wood. The Hell Creek Formation in the park
and throughout the region contains dinosaur
remains, including those of Triceratops and
Tyrannosaurus rex, but the overlying Fort
Union Formation does not. A thin bed of
laterally extensive coal marks the contact
between the two formations.

Hell Creek Formation, showing rills eroded by runoff
water. Photo copyright Diane Hargreaves, 2006.

In Makoshika State Park the coalbed also approximates the boundary between the
Cretaceous and Tertiary periods, the time when the dinosaurs and many species
throughout the world became extinct. The geologic symbol for the Cretaceous
Period is K, and the symbol for the Tertiary Period is T. Geologists often refer to
the change from Cretaceous to Tertiary that occurred about 65.5 million years ago
as the K/T boundary.
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Many scientists believe that the dinosaur and other extinctions at the time of the

K/T boundary were caused by a large extraterrestrial object, probably a meteorite,
that crashed into what is now the Yucatan Peninsula of Mexico, engulfing the earth
in a massive shroud of dust and debris that blackened the skies, created acid rain,
produced widespread fires, and perhaps increased volcanic activity. Organisms that
could not tolerate these events became extinct. At many places in the world, including

Makoshika State Park, a clay layer at the
K/T boundary contains unusually high
levels of the element iridium, an indicator
of residue from an extraterrestrial object.
In addition, the K/T boundary horizon
contains shocked quartz. Shocked quartz
grains have a distinctive pattern of fractures
that could only have come from
tremendous shock waves, the kind that a
major impact to the earth could produce.

Some scientists believe that the decline of
dinosaurs and the flourishing of mammals
and flowering plants were already underway
at the time of the impact. Their view is that
the impact may have hastened the changes,
but was not the main cause. The excellent
rock exposures and fossil preservation in
the badlands at Makoshika State Park
provide an exceptional opportunity for
paleontologists to determine whether

Example of a shocked quartz grain (0.13 mm) from
diamicton at 820.6 foot depth in the NASA Langely
Corehole, drilled in the Chesapeake Bay impact
structure, Hampton, Virginia. Two well-developed sets
of shock lamellae can be seen in the quartz grain. From
Dr. Glen A. Izett, with permission.

changes across the K/T boundary, such as extinctions and flourishing of certain
species, happened gradually or abruptly. One study in the park has shown that fossil

Contact coalbed and —»
approximate position
of K/T boundary

Photo by Sheila Roberts, The University of Montana-Western.

References:

Bohor, B.E., Triplehorn, D.M., Nichols, D.]., and Millard,
H.T., Jr., 1987, Dinosaurs, spherules, and the “magic”
layer: A new K-T boundary clay site in Wyoming:
Geology, v. 15, p. 896-899.

Clemens, W.A., 1981, Out with a whimper not a bang:
Paleobiology: v. 7, no. 3, p. 293-298.

Fastovsky, D.E., and Sheehan, P.M., 2005, The extinction
of the dinosaurs in North America: GSA Today, v.
15, no. 3, p. 4-9.

French, B., 2003, A Good Time in Montana's Badlands:
Montana Outdoors, March—-April 2003, v. 34, no. 2,
p. 12-17.

Hildebrand, A.R., Penfield, G.T., Kring, D.A., Pilkington,
Mark, Camargo Z., Antonio, Jacobsen, S.B., Boynton,
W.V., 1991, Chicxulub Crater: A possible
Cretaceous/Tertiary boundary impact crater on the

Yucatan Peninsula, Mexico: Geology, v. 19, p.
867-871.

Hunter, J.P., Hartman, J.H., and Krause, D.W., 1997,
Mammals and mollusks across the Cretaceous—Tertiary
boundary from Makoshika State Park and vicinity
(Williston Basin), Montana: Contributions to Geology,
University of Wyoming, v. 32, no. 1, p. 61-114.

Krause, D.W., Wunderlich, R., Hartman, J.H., and Kroeger,

T.J., 1992, Latest Cretaceous and early Paleocene
mammals from Makoshika State Park, Williston Basin,

Acknowledgments:

fern spores and fossil pollen are more
abundant immediately above the
boundary, suggesting a relatively sudden
change. Other studies are underway.

Woodland rivers that flowed toward a
nearby sea to the east deposited the
sediment that in time became the rocks
of Makoshika State Park. Fossil plants
and fossil soils indicate that the
environment when Cretaceous dinosaurs
roamed the area was seasonally dry and
subtropical, whereas the environment
during the early Tertiary, following their
extinction, was humid with abundant
swamps. Numerous coalbeds in the Fort
Union Formation are evidence of the
abundant vegetation in the swamps. Red
clinker, rock baked by burning coal, caps
some hills and is evidence of ancient fires
in the area. A fire may have initiated
formation of the badlands by denuding
the landscape of vegetation. The sudden
increase in runoff water may have
promoted erosion of gullies and the self-
perpetuating process of badland
development at Makoshika State Park.

eastern Montana: Journal of Vertebrate Paleontology,
Abstracts of Papers, 52nd Annual Meeting, Royal
Ontario Museum (Toronto), v. 12, p. 38a.

Kroeger, T.]J., Hartman, J.H., and Peck, W.D., 1993,
Provisional palynological recognition of the fern spike
at the Cretaceous—Tertiary boundary, Makoshika State
Park, Dawson County, Montana: North Dakota
Academy of Science Proceedings, v. 47, p. 48.

Makoshika State Park Management Plan, 2005, Makoshika
Advisory Committee and Montana Fish, Wildlife &
Parks, accessed September 14, 2006 at
http://fwp.mt.gov/publicnotices/notice_967.aspx.

Makoshika State Park website, accessed September 14,
2006, at http://www.makoshika.org/.

Retallack, G.J., 1996, Acid trauma at the
Cretaceous—Tertiary boundary in eastern Montana:
GSA Today, v. 6, no. 5, p. 1-7.

Retallack, G.]., Leahy, G.D., and Spoon, M.D., 1987,
Evidence from paleosols for ecosystem changes across
the Cretaceous/Tertiary boundary in eastern Montana:
Geology, v. 15, p. 1090-1093.

Vuke, S.M., and Colton, R.B., 1998, Geologic map of the
Glendive 30' x 60" quadrangle, eastern Montana and
adjacent North Dakota: Montana Bureau of Mines
and Geology Open-File Report 371, 1:100,000 scale.

Front photo by Diane Hargreaves. History text by Susan Barth; geology text by Susan Vuke. Edited by Susan Barth;
layout by Susan Smith. The assistance of Joseph Hartman, University of North Dakota; Sheila Roberts, University of
Montana-Western; and Ryan Sokoloski, Makoshika State Park, is greatly appreciated.

Montana Bureau of Mines and Geology

Montana Tech of The University of Montana

Scope and Organization

The Montana Bureau of Mines and Geology (MBMG) was established in 1919 as a public service agency
and research entity for the State of Montana, to conduct and publish investigations of Montana geology,
including mineral and fuel resources, geologic mapping, and ground-water quality and quantity. In accordance
with the enabling act, MBMG conducts research and provides information but has no regulatory functions.

How to Contact Us

Butte Office
1300 W. Park Street
Butte, MT 59701-8997
406/496-4180 Fax: 406/496-4451

Billings Office
MSU/Billings, Campus Box 112

1300 North 27th Street, Billings, MT 59101
406/657-2938 Fax: 406/657-2633

http://www.mbmg.mtech.edu

Abandoned and Inactive Mines 496-4606
Analytical Services 496-4747
Coal/Coalbed Methane 657-2702
Coalbed Hydrogeology 657-2629
Director’s Office 496-4180
Earthquake Studies Office 496-4332

http://mbmgquake.mtech.edu/

Economic Geology
Metals 496-4171

Non-metallics 496-4172
Geographic Information Systems Laboratory 496-4151
Geologic Mapping 496-4327

Ground-Water Characterization Program

Ground-Water Information Center
http://mbmggwic.mtech.edu/

Mine Hydrogeology
Mineral Museum

Oil & Gas

Program Development
Public Inquiry/Information

Publication and Map Sales

496-4153
496-4336

496-4157
496-4414
657-2632
496-4155
496-4167
496-4167

http://www.mbmg.mtech.edu/sysearch.htm

Publications Division

Research Division
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