Glacial Lake Missoula Tour Stops

Below are the stops for the GLM tour. You can find these on a separate map located next to where the map link was found on the website.

Glacial Erratic

Located on the Main Oval,
University of Montana Campus.

As ice-age glaciers moved through the landscape, they
picked up large boulders which became embedded in
the ice. These boulders were rafted in chunks of ice in
glacial lakes or floodwaters, then deposited as the flood
waters receded and the ice melted. Erratics such as the
one on the University of Montana campus can be found

throughout Missoula neighborhoods and dotting the
hillsides.

Strandlines
Strandlines can be seen on the slopes of
both Mt. Jumbo and Mt. Sentinel.

Ancient shorelines or strandlines are visible as perfectly
parallel horizontal benches ground into the hillside
slopes around Missoula. During the last ice age, ice dams
repeatedly blocked the Clark Fork River, the only
drainage outlet for much of interior Montana, and the
impounded water formed Glacial Lake Missoula. As the
lake level rose, benches were cut into the surrounding
hillsides by wave action until the pressure of the
impounded water caused the dam to fail, and the
impounded water emptied. As the ice age waned, each
successive ice dam that reformed was smaller and failed
under less pressure from a lower lake level than the one
before, leaving behind its bench as a record of the
successively lower ancient lake shorelines. Snow and low
evening light emphasize the horizonal lines marking
these ancient strand lines.

@1 Ltttle Money Gulch Flll
Traveling on 1I-90 take US 93 N to Ravalli,

Turn West on MT 200 to the pullout at

Mile Marker 91 for the best view.

The coarse materials filling the side gulches along the
narrow valley in this area were described by geologists
Joseph T. Pardee and David Alt as the result of deposition
by currents eddying into tributary gulches along the path of
escaping Glacial Lake Missoula floodwaters, filling the
gulches with debris scoured from valley walls. The power of
these floodwater eddies in these gulches was tremendous.
J.T Pardee estimated the flow of floodwaters through this
narrow valley at between 8 and 10 cubic miles per hour—
more than the combined flow of all modern rivers in the
world. Similar gulch fill can be seen in many locations along
this river.

2-Dog Lake

Traveling W on
MT 200, turn N

o8 on Hwy 28 at
@ B Plains, travel 9.2
B niles to the end
of the lake for an
open view from
the highway.

Dog Lake is now thought to be a cataract retreat lake,
formed by the erosion and upstream retreat of a 100 ft
waterfall. As the level of the ice age floodwaters along the
Clark Fork River dropped over 1700 ft near the present
town of Plains, the sudden change in elevation created flows
of up to 60-70 mph through the Boyer Creek spillway. Any
weak spots in the underlying resistant rock were torn apart,
and a recirculation current created in the plunge pool of the
waterfall continuously undermined the lip of the waterfall,
causing the lip to collapse and the waterfall to retreat
upstream. As the process repeated with each flood, a deep
lake was left behind marking the entire migration path of
the retreating waterfall and plunge pool. The debris from
this erosive action was dumped in the valley downstream.

Travel South on Hwy 382 to a pullout with
an informational marker at mile marker 13.

In Camas Prairie there are numerous visible long ridges of
sediment that are as much as 35 ft. high and 100 ft. apart.
In 1942, geologist Joseph T. Pardee identified these
unique parallel ridges found in the Camas Prairie as
"giant" ripple marks. With an average height between 13-
30 feet, these current ripple marks would dwarf any
ordinary ripple mark you might find on a beach or in a
river today. The Camas Prairie ripple marks were formed
as the deep and swift flowing water from Glacial Lake
Missoula raced through the area of the failed ice dam at
speeds up to 65 miles per hour.

5-Ninemile Rhythmites
Take exit 82 from I-90, N on Ninemile Road

for 1.2 miles to a pullout on the left.

The layers of light pink sand and silt sized materials at this
location were deposited on the bottom of Glacial Lake
Missoula. Such silt deposits are mostly found in areas
where the basin was wide and not touched by the high-
energy draining of the lake. These deposits are called
“rhythmites” due to the cyclic pattern of layers. These
layers may represent a sequence of draining and filling,
while layers within these series mark seasonal depositional
variation as seen in modern day glacial lakes. These paired
layers are called “varves,” in which darker layers may
represent winter deposits of slowly settling finer particles,
and the lighter layers represent summer deposits of more
actively transported coarser particles. By counting these
varves geologists have estimated the lake collected at least
1000 years worth of sediment at this location.

® 3-Markle Pass Kolks

Travel N on Hwy 28, turn South on Hwy 382,

travel about 8 miles to a pull-out at the top of the pass.

In areas adjacent to the road here are deep rocky holes and circular ponds, called kolks,
.- that are carved out of the bedrock by intense underwater vortices in the floodwaters that
act like an underwater whirlpool or “tornado.” The vortices are caused by water churning
| in intense, tight circular eddies in areas where the water flow is restricted. When these
vortices extend to the bed of the flow, they can pluck rocks out of the underlying surface by
§ the waters’ surface friction with the bedrock and the buoyant sucking action of gas
i bubbles. Numerous kolks are found in the passes near Camas Prairie including Burgess

&= Lake. The chunks of rock plucked out of a kolk are transported and deposited downstream.



