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Importance

This Investigation will help answer the over-arching question of how river channels evolve.
There are many examples of rivers incising through bedrock, and many of those examples
differ in character from one another. The goosenecks of the San Juan River meander around

tight curves, while the Yellowstone River erodes a relatively straight channel.

In the case of

the Potomac River, Mather Gorge is a deeply incised, narrow reach whose trend Is speculated
to be fault-controlled. Constraining the cause of the unusual incision of Mather Gorge can
further our understanding of the erosive processes of rivers into bedrock.

Hvpotheses
1.The trend of Mather Gorge Is not

controlled by a fault.

2.There are multiple generations of
biotite growth in the lamprophyre
dikes at Mather Gorge.

Study Areas
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Tests

Hypothesis 1:

a. Map and measure the dikes In the
vertical dimension using photographs.

b. Map and measure the dikes on a
topographic map.

c. Search for evidence of motion and
fault manifestation on the Rocky

Islands.

IHypothesis 2:

a.lnspect thin sections for biotite grains
oriented In different directions.

Average trend: N17°W

Burgy, 2006

Methods
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e Photograph and map the dikes in three dimensions using.
e Use photographs for the vertical dimension; outcrops on cliff faces and steep

walls.

e Use topographic maps for the horizontal (map view) dimension.
e Use visual Indicators (dark, igneous rock; recessed joints in the wall rock) to

trace the dikes for mapping.

e Use a magnetometer to trace the dikes where vegetation and weathering have
made them indistinguishable from their surroundings.

e Search for evidence of motion on the Rocky Islands to the north of the gorge.

e Analyze thin sections of lamprophyre to classify biotite generations.

e Use a petrographic microscope to look for signs of foliation or differential growth

patterns.

Casey Soneira

|nvestigation of Fault Control at Mather Gorge
and Petrograpnic Analysis ol Lamprophyre Dikes

Advisor: Dr. Aaron Martin

Spring, 2007
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Average orientation: N78°W/76°+2°NE i

Results

e The topographic map compilation
shows that the dikes jump from joint to
joint within the set.

e Dikes are not tabular in map view.

e The fracture on the
western Rocky Island shows
evidence of movement.

e Strike of fracture Is not
aligned with Mather Gorge.

e Thin sections show at
least two generations of
biotite.
e[ evel of alteration
eAspect ratio and size
eOrientation (sometimes)

The dikes on the Maryland and
Virginia cliff faces intrude differently.
The MD side pinches and swells to a
much greater extent than the VA side,
which appears much more tabular.

e Jogging between joints In a joint set.
e Pinching out.
e \Wide dikes and narrow dikes.

e MD and VA sides do not match.

Narrow
inland
dikes
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Conclusions
e The —~25m offset of the dikes does not require a fault to be explained.
e Evidence of movement of a fracture on the Rocky Islands is present,
however, it Is not aligned with the gorge. The presence of said fracture
does not simply explain the trend of Mather Gorge.

e Hypothesis 1 is confirmed.

e At least two generations of biotite exist in the lamprophyre dikes.

e Hypothesis 2 iIs confirmed.

Burgy, K., 2006, The Measurement of Small-Scale Structures to Determine Their Influence on the Orientation
of the Mather Gorge of the Potomac River, Maryland and Virginia, USA [Senior Thesis]: University of
Maryland, 69 p

Goosenecks picture from: http://www.oz.net/~geoffsi/sw2001-web/index-724.htm



