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WHITE CLIFFS AT EAGLE CREEK

Front Photo: Sunset siorm clouds darken the White Cliffs, 180-foot river bluffs of
Cretaceous (~80 millipn-year-old) Virgelle sandsione, This area, opposite the mouth
of Eagle Creek, was designated the Upper Missouri National Wikl and Scenic River
in 1976, and the Upper Missoun River Breaks MNational Monument in 2001,

Forming the Present Landscape

Before the Pleistocens began about 2 millian years ago, the Missoun River emptied
inta Hudson Bay, not the Gulf of Mexico. The Judith River flowed norhwest to meet
the Missoun between Virgelle and Big Sandy; Arrow Creek then may have joined
the Judith River near the present-day mouth of Eagle Creek (fig. 2). Al that ime the
flocdplaing of both valleys were a hundred feel or more above the present level of
the Missour River.

Geology

Meriwather Lewis and William Clark were among the first io record their geological
and geographical chsarvations of the White Cliffs area. By the evening of May 30,
1805, the Expedition had reached a point about 12 miles downsiream from Eagle
(Stonewall) Creek. The next day, May 31, Lewis wrote:

The hils and rver Clfts which we passed foday.. nse fo the hight of
from 2 fo 300 feat amnd in most places nearly parpandicular; they ane
formed of remarkable white sandstone.. natune prasents fo the wiew
of the travadar vast ranges of walls of todarable workmanship. ... Thase
walls fise o the hght in many places of 100 feal, are parpendicilar. ..
and ang from one to 12 feel thick. The stone of which these walls ane
formed is black, danse and durable.... Thase walls pass the Avar in
sovaral places, nsing from the water’s adge much above the samnd-
stone biuffs, which they seam o penelrale; thance conbinuing hedr
course on a straighlt fne o either siche of the mver though the gradu-
ally ascanaing plains, over which they tower fo the haight of from

et to savanty feat tntl they reach the hills, which thay finally enter
and conceal themsahes. these walls somalimes run paraliel o each
other, with several ranges maar each other, and at athvar Hmes mhars
sacting aach other al right angles, having the appearance of the walls
of anclent houses or gardens.

When glacial ice advanced soulhwesl from central Canada, it blocked all the rivers
that discharged to Hudson Bay, forming glacial lakes along the ice franl. Soulhwest
of the ice-dammead Missouri River, Glacial Lake Great Falls formed. As the waters
despened, the lake expanded. One arm of this lake extended southeast up the
valiey of the Judith River. When the water level in the lake reached the top of the di-
vide babween the pre-glacial Judith River and an east-flowing stream, it spilled over
the divide, then began to cut down through it. The tremendous volume of waler con-
tained in Glacial Lake Greal Falls poured through this new channel, carving much of
the present Missour Breaks and creating a new river that drained southward 1o the
Gulf of Mexico (see Alden, 1932; Fullerton and others, 2004; and Davis and others,
2008). Rain, wind, frost, and sireams continue 1o alter the landscape. Noliceable
changes occur 1o 2ome of the bluffs and other features within just a few yvears' time.

Human History
Aboriginal

Rugged lopography, scarcity of game, and difficulty in oblaining that game conirib-
uted ta keeping the upper Missoun River Breaks relatively free from human incur-
sions. Exceplions weara areas around the mouths of larger streams and some of
the steaper blufls, which wera used as buffalo jumps. After the advent of the harse,
from at least the 17005 wnlil the 1870s, this area was commaon ground 1o the Assin-
nibaing, Alsinag, Blackfeet (Pi2gan and Bloods), and Crow, bul olhers visited here
akso. One cultural site near the mouth of Eagle Creek has beean enlified as “Man-
dan grafiti.”

Lewis's descriplion includes two very different rocks. The first are the sandslone
beds thal Torm the white clifs, and the second are vertical dikes of dark-colored
igneous rocks that intrude the sedimentary beds along the river.

Prince Maximillian of Weid-Meuwide raveled up the Missour in 1833 nearly 1o
present-day Forl Benlon. He oo recorded salenl aspects of the geography and
geclogy. Karl Bodmer, an artisl who accompanied Prince Maximillian, made the first
kncwn piclonial representations of the topography and geology of the While Cliffs, Lewis and Clark

likening them 1o while castles (fig. 1). Six cances and two Mackinaw boats car-
o . e z ried the Lewis and Clark Expedition up the
ol Missouri River from its winter camp at Forl
| Mandan in present-day North Dakota, On
May 9, 1805, the Expedition reached the
downatream end of the Missouri Ereaks near
modern Forl Peck, Montana.

Deer, elk, and grizzly bears abounded in
the wooded bottoms of the lower Breaks
downstream of the present US 191 bridge.
Upsiream the river bottoms narrowed and
the flocdplain all but disappeared; game
became scarcer. To cbtain the large volume
of fresh meal needed for the more than 30
expedilion members, the hunters often had
to seek game in the steep, eroded hills and
in the plains, Although bighom sheep pad-
ded the steep cliffs on either side of the river,
they were difficult targets for the hunters,
The abundance of bighom sheep in the up-
per Breaks prompled William Clark to name
a large river there "Bighom River.” He latar
renamed it Judith River for his future wife.

Lalargs Agci

River Transport

51 Louis-based fur traders built 1he first trad-
ing past in Montana along the Yellowsione
River in 1807; others soon followed. Thesea
traders, howeaver, raraly visited the upper
Breaks until 1830, keaving this area to tha
natives—beaver were scarce, and the Black-
feet rasisied any encroachmeant.

Figure 1. Bodmer, Kad (1809-1893); Beyer and Salathe (engravers) View of the Stone Wallz an the Uppar Missour, 1840 paper;
engraving; hand-colored aquatint . Josfyn Art Museum, Omaha, Nebraska: Gift of the Enran Arf Foundation, 1986,
With permission

In 1831, trader Kennath McKenzig (somea-
times spedled Mackanzia) convinced tha

Geologist FV. Hayden explored the White Chilfs in 1854 and collected numerous
fossils. This inilkal np later expanded 1o become the Hayden Survey, which led 1o
the establishmenl of Yellowslone Malional Park. His 1869 map (scale 1:1,200,000)
shows the rocks of this area 1o be of Crelaceous age.

Im 1899, Waller H. Weed did the firsl delailed geclogic mapping in this area. He
gave the name “Eagle Formalion” 1o rocks exposed near the moulh of Eagle Creek.
In 1914, Eugene 3lebinger named the Virgelle Sandstone for oulcrops near the
o of Virgelle, 11 miles northeast of these blufls. The following yvear, C.F. Bowen
designated the Virgelle Sandsione as the basal member of the Eagle Sandslone.
The Virgelle Member has a maximum thickness of aboul 125 feel. Lindvall {1252)
described il as, *massive, while 1o bufl, medium grained, crossbedded sandslone
containing sandy limonite concretions. It generally crops oul in nearly verlical cliffs.
In some places the more resistant concrelions cap pillars of sandstone forming
pedestals and “balanced rocks'.”

The Virgelle Sandstone conlaing numerous verlical cracks. Wealhering, erosion,
and especially ice-wedging widen these cracks downward. Eventually slabs of

rock spall off, leaving near-vertical cliffs with lalus piles al their base. Benealh the
Wirgelle Sandstone, covered by talus, is the Telegraph Creek Formation, which is
principally shale. To the wesl, beyvond the river blulfs and mosetly hidden by them in
the front photo, hills rise anolher 450 feel higher to the plaing and the Missouri River
valley. Those distant hills are composed of the upper, darker-colored members of
the Eagle Formation and the lower part of the Claggetl Shale. Lindvall (1962) noted:

The upper and middie members [of the Eagle Formation] logether
consisl of 125 to 150 feat of altemating beds of gray to bulf sand,
sandstone, shale, carbonacaous shale, and coal. The voper mamtbar
iz locally a thick massive sandslone; the middle membar is predomi-
nantly shale, but contains two thin beds of coal near the base. The
uppar and middie mambers crop out o form badlands and rounded
hills, steap and genfle slopes, and small ciiffz. The Eagle sandslfone
iz conformably overain by the Claggett shale.

lgneocus Rocks

Just lefl of the cliffs in the front photo is a prominence called LaBarge Rock (marked
in figure 1). Rising aboul 200 feal abowe the river, this rock was named for Jaseph
LaBarge, who caplainad several sleamboats past this point in the 1860s. LaBarga
Fock i5 a dike of shankinile thal formed aboul

Blackfeat 1o allow him to build a trading post
al the mouth of Marias River. The post was named Fort Piegan afler the Piegan
of Pikuni branch of the Blackfeet Mation. A fire destroyved that post in the spring of
1832, and a new post, Fort MoKenzie, was built about T miles farther up the Mis-
sour River thal summer. Fram 1832 on, river traffic was commonplace from Fon
Union, opposite the mouth of the Yellowsione River near the present-day Montana/
MWorth Dakota border. Canoes, Mackinaw boals (shallow-draft boats that could be
rigned with a sail), and sometimes keelboats transported men, supplies, and furs
betwean the posts.

In 1837, a smalipox epidemic broke out in a group bringing supplies upriver to For
McKenzie. The leader of the group stopped at the Judith River (about 40 miles east
of the fart by land, but 75 miles by river) to let the epidemic “burn oul.” The Indians
awailing the trade goods from those boals, however, became impatient al the delay.
The factor (manager) at Fort McKenzie claimed that he tried 10 explain to the wait-
ing Indians that thare was “bad medicine” with the supplies, but he Indians thougit
this was a ruse to charge higher prices. They insisted the supplies be brought up

of they would go down 1o the Judith River for them. When the supplies—and the
epidemic—reached Fort MckKenzie, the ol among the Blackfest was fearful.

Steamboal traffic through the Missour Breaks increased after gold was discovered
in southwestern Montana, peaking in 1867 when 39 boals reached Fort Banlon. A
typical trip from St Louis to Fort Benton took 35 to 40 days. Passengers paid about
$250-3300 apiece; freight (mostly mining equipment) went for about 12¢ per pound.
On their return trip 10 51 Louis some boals carried gold dust. In 1866 Captain Grant
Marsh brought the Luella past the White Cliffs Inaded with 2% tons of gold, then
valued at $1,250,000, all of which was taken from Confederate Gulch near Helena.
Along wilh the gold. some boals also brought disillusioned prospectors. The last
commercial sleamboal unloaded at Fort Benlon in 1890

Homestead Days

In the late 1800s and early 1800s ranchers and farmers moved into the area. They
built their homes and grew their crops on the wider and more fertile bottom lands
along the Missouri, often near the mouth of the larger drainages. At one time there
were enough familes in the White Cliffs area o wamrant a post office (named "Con-
ley™) at the mouth of Eagle Creek, but it lasted a litte more than a year, from Sep-
tember 1, 1906 to December 31, 1807, Most of the homesteads in this area were
abandoned by the 1930s. During the time of the homesteads, several small-scale
coal mines operated in this area, mostly for local usage. They derived their coal
from the Eaale Formafion.

S50 million years ago when malten reck from
the Highland Mountains (o the soulh infruded a
near-wertical paint, or crack, in the Cretaceous
sadimeaniary rocks. This dike is one of many in
the area. Lewis and Clark called the siratch of
river wheare these dikes accurred “The Stone
Walls™ and named what is now Eagle Craek
“Stonewall Creak.” Lindvall {1962) dascnbed
thesa rocks:

Lake Elvwell

el -__ ,  (Tiber Reservair)

Dikers and sills of middle and lale Tarfiary
[Eoceneal age crop owt in the northem
and eastem parts of the [Eagle Buttas]
gquadrangle. Thay are shonkinife, a dark
igreous rock composed of hamblands,
pyroxeaneg, biolite, and aorfhoclasse, Other
than a slight baking effect af the confact,
the igneous rocks cavsed iffla altara-
fior of the infruded ocks. The dikes and
sills ware intruded affer the sedimenfany
strata were faulled becavuse in places
the dikes cuf across faulf planes withow!
displacemeand,

A separate intrusion of molten rock buckled the
earth’s crust upwards (o form the Bears Paw
Mountains (fig. 2). As sadimentary beds were
tilted by this uplift, layears of rock skd away from
the canler, praducing numeraus thrust faults
that extended many miles away from the center
of the uplift (Reaves, 1946). Locally, these faulls
ara visible in the cliffs along the rver south

and southwest of the Baars Paw Mountains
(Schumacher and Waodward, 2004)
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Figure 2. Map of the area showing e past and present cowrses of the Missowr and Judith Rivers and Arrow Creak,

Eagle Creak, and landmanks.

Figire 4. Aeral photo of the Upper Missoun River Breaks. Pholo by Afphoto=—Jm Wark,
wilh pevmrission. hifpSwww alrphalona. comy
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