DECORAH IMPACT CRATER

THE DISCOVERY

Almost all of the Decorah Crater’s distinctive features are now buried under many layers of sedimentary rock,
so how did geologists figure out that the crater was formed by an ancient meteor impact? How did they know
that it existed in the first place?

Geologic Cross-Section across the Upper lowa River Watershed

Hwaror Tee s ms w

sy e e zeefifl

(e e P )

ke .
8

e o = < L= Vertical Exaggeration = 22x

The Decorah Crater might still be undiscovered if not for the curiosity and persistence of local resident Jean
Young. Through her work for the lowa Geological Survey, Jean became intrigued by the unusual features
documented in some of the well driller’s logs in the Decorah area. Well logs record the types of rocks
encountered as wells are dug and they are archived for many years.

While reviewing logs in the late 1990s, Jean noticed that logs around Decorah showed that the typical
transition from St. Peter Sandstone to Shakopee Dolomite, which is common throughout the region, was in
some places interrupted by layers of dark shale. Underneath that was a layer of fragmented rock called
breccia.
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TYPICAL SEQUENCE OF ROCKS
VS
THE SEQUENCE ENCOUNTERED
IN THE DECORAH CRATER
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Jean collaborated with Bob McKay and Paul Liu at the lowa Geological
Survey to learn more. Eventually, the team gathered all of the evidence
from existing well logs and two drill cores and determined that the unusual
shale layer (now called the Winneshiek Shale) and the breccia occurred
only within a confined area forming a roughly circular basin. This
observation gave rise to the initial hypothesis that it was an impact crater
with the layer of breccia at the bottom of the crater made up of rocks
fragmented by the force of the meteor impact and the layer of Winneshiek
Shale deposited in the depression created by the impact.
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Definitive evidence that the crater was formed by a meteor impact came from the discovery of shocked quartz
grains. Small grains of quartz from sandstone rock in the impact breccia found within the well logs, obtained
by drilling beneath the surface, show internal deformation that provides irrefutable evidence of an impact
event, which is the only naturally occurring process with enough energy to deform quartz grains at the atomic
level.
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UNUSUAL BLACK SHALE RECORDED IN WELL LOGS

Unrelated geophysical studies in the area also detected the underground presence of the impact crater, which
shows up thanks to the very low electrical resistivity of the Winneshiek Shale formation compared to the other
surrounding rock types.

Even though almost all of the Winneshiek Shale and all of the impact breccia are now far underground, the
story of the Decorah Crater’s discovery shows how much geologists can learn through careful observation and
collaboration. Though Jean Young passed away before the Decorah Impact Structure was officially
recognized, it is thanks to her that we now understand the extraordinary event that occurred right here so
many years ago.
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