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Fig. 4 demonstrates the topography of Mount Rainier. Cross-comparing this topographic map with other
maps provided in this tapestry node demonstrates how volcanism has shaped the Tahoma watershed
landscape over geological time. The contour interval is 50 meters. The complete zoomable map is available
for download here.
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Frozen lava flows radiate away from Rainier's summit in all directions. These indicate that Rainier magma
has a lower viscosity than some other Cascade arc volcanoes, such as Mt. St. Helens (Fig. 1), which exploded
in 1980. Fig. 5 shows several of these lava flows that form the Tahoma watershed's ridges.

Fig. 5 panels demonstrate:

® (a) Success cleaver on the Eastern margin of Tahoma watershed, a ridge formed from a frozen lava
flow emanating from the Rainier summit.

¢ (b) Emerald ridge on the Western margin of Tahoma watershed, showing exposed columns formed by
rapidly cooling lava. Notably, these columns are nearly horizontal. Columns form in the direction of

fastest cooling.
* (c) Another outcrop from a ridge formed by a lava flow, again demonstrating horizontal columns.
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Mount Rainier has unleashed massive massive debris flows or volcanic "lahars” in the past. Fig. 6 indicates §
the extent of Rainier's lahars. The largest known lahar in Rainier's history is called the Osceola mudflow,
which occurred 5600 years ago when Rainier erupted and its summit collapsed, forming a horseshoe-
shaped crater 1.8km across. This crater was subsequently filled with magma, but its former extent can still
be seen on Rainier in Fig. 6(d). The collapsed summit liquified into mud as it boomed down the White river
valley on the Northwest flank of Rainier, where a mudflow 80-150m deep flooded the valley. Fig. 6(b) shows
the Osceola mudflow deposit today. The Osceola mudflow travelled over 100km to Puget sound and buried
entire forests. Today, much of the deposit is used as farmland. Another lahar called the Electron mudflow
occurred only 500 years ago. Unlike Osceola, the Electron mudflow occurred spontaneously, without any
eruption triggering it. Fig. 6(c) shows an ancient tree that was buried by the Electron mudflow.

Fig. 6 panels show:

* (a) USGS summary of runout pathways from Rainier's known former Lahars

* (b) Osceola lahar deposit now forming the bank of the White River, to the North East of Rainier.

* () contractors uncovering an ancient tree buried under the Electron mudflow while constructing
housing in Orting, WA, and

* (d) the zone which collapsed 5600 years ago, triggering the Osceola mudflow

We can fully expect more lahars from Rainier. Scientists have determined that nearly 100,000 people live in
areas that could be buried by the next lahar, and the United States Geological survey operates an early
warning system of flow and seismic sensors to mitigate this danger. Elementary school children along
Rainier's rivers practice lahar evacuation drills. Lahars are considered the primary threat of the volcano, and
this danger is so severe that Rainier is designated as a so-called "Decade volcano®, making it among the 16
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Lahars are encouraged by a chemical weathering process called "hydrothermal alteration”. Molten magma
contains hydrogen sulfide gas, which the volcano sometimes vents through cracks in its flanks and summit.
Groundwater near Rainier's summit reacts with this hot gas, forming sulfuric acid. This sulfuric acid eats
away at Rainiers rocks and converts them to clay, so hard andesitic rocks near Rainier's summit gradually
turn to mush and lose stability. Hydrothermal alteration accounts for spontaneous lahars like the Electron
mudflow: No eruption is necessary to trigger a lahar when rock perched on a steep slope rests on clay. Fig
7. maps the amount of hydrothermal alteration across Mount Rainier.

In the lab assignment, we will study how it is that the lava flow formed ridges on Rainier are younger than
their adjacent valleys, and where we might expect the next lahar to flow off of Mount Rainier. This will
develop some over-all understanding of the geomorphic history and hazards of the Tahoma watershed.
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Mount Rainier is a stratovolcano of the Cascade volcanic arc which forms along the convergent boundary
between the Juan de Fuca and North American plates. The Tahoma watershed intially formed from Mount
Rainier volcanism. Fig.1 indicates the tectonic context of Rainier and depicts some of the volcanoes from the
Cascade Arc.
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The name "stratovolcano" reflects that Rainier is built up of strata, or layers. Each layer is a former lava flow.
At certain locations erosion has exposed successive layers on Mt. Rainier. Fig. 2 shows strata on "Willis
Wall", on the North flank of Rainier, and labels several named landforms for reference.
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Mount Rainier's geology has been comprehensively analyzed with radiometric dating (Potassium-Argon or
Argon-Argon dating). The oldest rock on Rainier is approximately 500 ka old. The unit "ka" means kilo-
annum, or 1000 years. Rainier rests upon much older rock from an earlier volcano that once existed in its
location (>5000 ka). The most recent significant eruption of Mount Rainier occurred 550-600 years ago. Fig.
3 presents a map of Rainier's geological deposits with a trace of the Tahoma watershed.




